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Abstract 
The scope of this CDM Guidebook is to provide information regarding the Clean Development 
Mechanism (CDM) and its possible application in the Belizean context. The Guidebook gives 
initially an introduction to the country of Belize, its Social, Economical and Environmental 
situation, an overview over the country‟s energy sector and Belize‟s Greenhouse Gas (GHG) 
Inventory. Based on this information and the requirements of the CDM, it identifies which CDM 
project activities might be suitable for Belize, to contribute to reductions in GHG emissions and a 
sustainable development. Finally, the Guidebook presents a list of potential CDM projects. The 
Guidebook seeks to provide potential investors, project developers and policy makers the necessary 
information on how to best address climate change mitigation measures in Belize. This based on the 
country‟s available resources and specific challenges and needs.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Introduction 
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Although Belize‟s activities have a negligible contribution to the Global Greenhouse Gas (GHG) 
emissions, Small Islands and low-lying coastal states of the Caribbean, including Belize, will be the 
countries where the impacts of Climate Change will be the most devastating. Belize is to a great 
extent threatened by Climate Change due to the expected rising in sea level, coastal erosion and salt 
water intrusion. Additionally, Climate Change is expected to contribute to an escalation in the 
frequency and intensity of tropical storms and hurricanes. Lastly, the disruptions in rainfall and 
fresh-water supply threaten the very existence of the Small Island and low-lying coastal states of the 
Caribbean including Belize (CCCCC, 2009:iii-6).  
Because of the probable devastating impacts Climate Change on Belize, in terms of economical, 
environmental and social degradation, adaptation to Climate Change has a high political priority in 
the Country. The Government encourages all agencies in Belize to explore and access the 
opportunities brought forward by the Climate Change negotiation process to meet the development 
objectives of the nation. This includes new sources of funding, capacity building, technology 
transfer (MNRE, 2010:88-89), care for the natural environment and better health for the people of 
Belize (Barnett et. al, 2010: 8). These objectives are highly compatible with the Clean Development 
Mechanism (CDM). 
The Clean Development Mechanism (CDM) was created as part of the Kyoto Protocol with the aim 
of achieving the following objectives:  
 Reduce greenhouse gas (GHG) emissions in developing countries that would not have 
occurred in the absence of the CDM  
 Contribute to sustainable development 
The reduction of GHG emissions through CDM projects will provide Certified Emission 
Reductions (CER) that will enable the project‟s owners to sell these CERs through the carbon 
market or directly to national governments, financial bodies, international institutions or NGO with 
interests in acquiring CERs.  
The aim of the CDM Guidebook is to build up capacity in Climate Change mitigation measures and 
provide stakeholders with the necessary knowledge to facilitate the fulfillment of CDM projects in 
Belize. The Guidebook will first provide an introduction to the CDM, followed by the 
administrational aspects and procedures related to the presentation, evaluation and approval of 
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CDM projects. This is followed by an overview of CDM project approval procedures, requirements, 
regulations, incentives and CDM related governmental authorities in Belize.  
The Guidebook will then give an introduction to the country of Belize, its Social, Economical and 
Environmental situation, an overview over the country‟s energy sector and Belize‟s GHG inventory. 
This is to provide the necessary background information and understanding of the driving forces 
behind Belize‟s current development, and the impact of the current practices.  With the knowledge 
of current and projected challenges, it is possible to identify which CDM project activities might be 
suitable for Belize, to contribute to reductions in GHG emissions and a sustainable development. 
Ultimately the Guidebook seeks to answer the following question:  
Which CDM projects might be feasible in Belize, in order to respond to the country‟s current and 
projected pressures on the economical, social and environmental state?   
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Methodology  
The methodologies used to develop the CDM Guidebook and identify possible CDM project 
activities in Belize have an objective-orientated approach. The CDM sets a range of requirements to 
activities that can be accepted as CDM projects. These requirements will be presented later in the 
Guidebook. Apart from the CDM requirements, eventual CDM project activities need to be 
considered from the specific context they where they will occur. Therefore other methodologies 
were used to identify activities that would be suitable for Belize. These methodologies are described 
in the following sections. 
The DPSIR Framework 
The DPSIR Framework is used to structure the approach on how to identify indicators needed to 
enable feedback to policy makers on the quality of the environmental state and the resulting impact 
of the political choices made, or to be made in the future. The Framework describes the casual links 
between the „driving forces‟, „pressures‟, „impacts‟ and „responses‟ (Kristensen, 2004:1).   
Driving forces are explained as needs, as food, transport and energy, but it can also be the need to 
keep unemployment levels low. To identify Belize‟s driving forces, the following aspects have to be 
studied:   
 Population (number, age structure, education levels, political stability)  
 Transport (persons, goods; road, water, air, off-road) 
 Energy use (energy factors per type of activity, fuel types, technology) 
 Industry (types of plants, age structure, resource types) 
 Agriculture (number of animals, types of crops, stables, fertilisers) 
 Landfills (type, age), Sewage systems (types) 
 Non-industrial sectors 
 Land use 
These driving forces are human activities need to meet our needs. These activities exert „pressures 
on the environment, resulting in use of environmental resources, change in land use and emissions 
to air, water and soil. To identify the pressures the following aspects needs to be studied: 
 Use of resources 
 Emissions (per driving force for numerous compounds) 
 direct emissions to air, water and soil 
 indirect emissions to air, water and soil 
 Production of waste 
 Hazards (risks) 
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The pressures caused by the driving forces results in a certain state of the environment. It is 
important to have an understanding of how the pressures affect the state around us and monitor the 
following conditions: 
 Air quality (national, regional, local, urban, etc.) 
 Water quality (rivers, lakes, seas, coastal zones, groundwater) 
 Soil quality (national, local, natural areas, agricultural areas) 
 Ecosystems (biodiversity, vegetation, soil organisms, water organisms) 
 Humans (health) 
 Soil use 
The changes in the state of the environment results in impacts, determining the change and 
functioning of ecosystems, their life supporting abilities, human health and the  economic  and 
social performance of society. The response is society‟s or policy makers „actions with the aim of 
changing unwanted impacts. These actions can take place in any of the stages of the chain between 
driving forces and impacts. An illustration of the DPSIR chain is illustrated below: 
Figure 1: The DPSIR chain 
 
The figure illustrates the chain between Driving forces, Pressures, State, Impacts and Responses 
(Kristensen, 2004:1-4) 
The Guidebook focuses on how the CDM can function as a response to identified impacts by 
addressing how needs in the driving forces can be met by changes in activities, to limit pressures 
and minimize the impacts by current activities.  
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Logical Framework Approach 
In addition to the DPSIR Framework, the Guidebook has used the Logical Framework Approach 
(LFA); a tool to highlight logical linkages between intended inputs, planned activities and expected 
results (Norad, 1999:1). The LFA is in the Guidebook used to identify sustainable development 
issues and challenges (goals) that can be addressed by CDM project activities and which results 
(purpose) are to be expected from eventual CDM project activities.  
Figure 1: The Logical Framework Approach 
 
The figure illustrates the Logical Framework Approach‟s link of events for project activities 
(Norad, 1990:8) 
As illustrated in the above figure the activities and the project area takes place in a larger context 
and is influenced by external factors. The LFA seeks to identify possible future outcomes of 
specific activities. Therefore, the expected outputs, purposes and goals, may only be regarded as 
assumptions (Norad, 199:9-11).  
The goals for the CDM project activities are already set by the CDM requirements, being the 
reduction of GHG emissions and the achievement of sustainable development in the host country. 
Reduction of GHG is measurable given the knowledge of different activities contribution to the 
reduction of consumption of fossil fuels, prevention of GHG emissions from agricultural, industrial 
and waste treatment practices, and removal by sinks as reforestation and afforestation. Sustainable 
development is here defined as the conservation or the improvement of the natural resource base, 
improvements to the country‟s economy and increased standard of living and better health for 
Belizeans.  
The first step in the Guidebook is the identification of focal problems to be addressed. The problem 
analysis is to be done on the basis of available information (Norad, 1999:30). This has been done by 
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analyzing available data on Belize‟s economic, environmental and social situation. Various reports 
and statistical data have been used to identify the specific sustainable development issues that have 
been addressed in the Guidebook. Belize‟s GHG Inventory and the inventory‟s primary sources 
were used to identify the sources of GHG emissions.  
When the focal problems were identified, it was necessary to identify their causes and effects. This 
was in the process put into problem trees. An example of a focal problem found in the Guidebook is 
the contamination of fresh water sources. The causes found were several, from effluents from 
agricultural and industrial practices, to solid waste disposal and sewage. The effects were 
eutrophication, health hazard and a negative impact on the reef.  
Figure 2: Use of problem trees in LFA 
 
The figure illustrates the use of problem trees to identify focal problems, their causes and effects 
and possible solutions  
When the focal problems and their causes and effects are identified, the problems were turned into 
objectives, making them into positive statements. If the focal problem was water contamination, the 
objective would be a better water quality. This is done to back track the causes and effects of the 
problem and turn them into positive statements as well.  The causes for the objective could be better 
waste water treatment for sewage and industrial processes and a different solid waste disposal 
practice. The effects would then be less eutrophication, better health and safeguarding of the reef.  
The next step is to identify possible alternative options feasible with the project‟s premises (Norad, 
1999:38). This was done by propose different project ideas that might contribute to achieve the 
same sustainable development goal. Some project ideas were put forward as a result of the 
Guidebook‟s research; others were collected from existing project proposals that were not classified 
as CDM. The project proposals were collected from current applications at the Department of the 
  11 
 
Environment and, personal contacts, Belize trade and Investment Development Service and 
workshops for the promotion of the CDM in Belize. 
Furthermore, the Guidebook does not offer a detailed step-by-step guide for the implementation of 
specific CDM project activities, and only provide a description of possible CDM project activities 
that might be suitable for Belize. Therefore, other tools will be needed to analyze the feasibility of 
specific CDM project activities, such as target-group analysis, cost-benefit analysis, time planning, 
impact analysis, etc. on given locations.  
Methodological issues and uncertainties 
In some cases there was a lack of data, or the available data was too outdated to ensure a realistic 
enough picture of the national situation. In these cases expert consultations and interviews where 
undertaken to gather information and filling the empirical „gaps‟. In general there is a lack of 
recorded data or availability trough the internet. In some cases data is not available in electronic 
format, and the stored data is found only asking the appointed persons working in the specific 
fields.  
Belize‟s GHG Inventory was especially lacking reliable data. After a review of the GHG Inventory 
and the methodologies used, it was necessary to recalculate Belize‟s GHG Inventory, to elevate the 
quality of the Guidebook‟s results. Apart from direct calculating errors it was found that the GHG 
Inventory calculated emissions in Gg, not the emissions global warming potential (GWP). 
Additionally, only the emission sources accountable for 95% of emissions were included in the 
consultants‟ reports, which served as basis for the GHG Inventory. It is still unknown if the 95 % of 
emissions were of the emissions calculated in gg or of the GWP. Reviewing a part of the primary 
sources it was found that a number of emissions of N2O and CH4 were not included. These gases 
have a much higher GWP than CO2, and can give a very different picture of Belize‟s real GHG 
emissions, when included in the calculations.  
Unfortunately the primary sources were only available for the reference years 1997 and 2000. This 
highlights the need for capacity and awareness building on climate change issues and science in 
Belize. Since the GHG Inventory was made following the IPCC Tier 1
1
 methodologies, the issue 
about the GHG Inventory‟s accuracy also raises questions regarding the quality and accuracy of 
GHG emission records for other nations. This also raises questions about our knowledge regarding 
                                                 
1
 Tier 1: IPCC default emission factors with a restricted amount of detailed data. 
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the real amounts and trends in GHG emissions worldwide. The errors were found and a revised 
GHG Inventory for Belize was submitted as a part of the Second national Communication to the 
Parties of the UNFCCC. The 5% of emissions in Gg that was not included in the consultants‟ 
reports were not included in the Second National Communication and has not been used in this 
report due to lack of primary sources.  
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1 The Clean Development Mechanism 
The Clean Development Mechanism (CDM) is a market mechanism introduced by the Kyoto 
Protocol. The Protocol sets GHG emission reduction targets for Annex I Parties. Annex I Parties 
being developed countries and countries with economies in transitions as Russia and Eastern 
Europe.  
The CDM is designed to let Annex I Parties, with ceilings for GHG emissions (emission caps), 
assist non-Annex I Parties (developing countries) which don‟t have emission caps, to implement 
projects to reduce their GHG emissions. The GHG reductions achieved with CDM projects by the 
host Party will allow the issuance of Certified Emission Reduction (CER) credits, one credit 
corresponding to emission reductions of 1 ton CO2 equivalent (CO2e). CERs accredited to a Project 
Owner can then be traded on the carbon market, providing extraordinary income for the Project 
Owner. Up until 30.06.2011 a total of more than 646 million CERs have been issued, to 2,781 
CDM projects worldwide (UNFCCC, 2011a).  
CDM projects can be classified differently, these classifications are: 
 Small-scale CDM project activity, meaning either a renewable energy project activity with a 
maximum output capacity of 15 MW, energy efficiency improvement projects activities 
reducing energy consumption on the supply and/or demand side with a maximum output of 
60GWh per year, or other  project activities that result in less emission reductions than 60kt 
CO2e annually  
 A regular CDM project surpassing the limits of a small-scale CDM project 
 Small scale reforestation and afforeatation projects, that result in less emission reductions 
than 16 kt CO2e annually 
 Reforestation and afforestation projects providing sinks with emission reduction surpassing 
16 kt CO2e annually 
 Programme of Activities, a voluntary action by a private or public entity, implementing 
policies or measures which leads to GHG emission reductions or removal by sinks. 
(UNEP Risoe Centre, 2008: 19) (IGES, 2011:17)  
The scope of the different classifications, especially between small-scale and regular CDM projects, 
is to ease the requirements for the small-scale projects‟ methodologies for baseline scenarios and 
monitoring of GHG reductions (more on CDM projects‟ methodologies will follow in the next 
section). This is to save costs for small-scale CDM projects, related to monitoring and baseline 
assessment. 
 
  14 
 
1.1 CDM project cycle 
Figure 3: The CDM project cycle 
 
The figure illustrates the CDM project cycle and the involvement of the different entities in different 
stages. 
To be able to acquire CERs from a project activity, a project must be approved as a CDM project 
and must go through a validation and verification process. The validation process requires an 
independent assessment by a third party, represented by a Designated Operational Entity
2
 (DOE), a 
domestic legal entity or an international organization accredited and designated by the Executive 
Board (EB) of the Conference of the Parties (UNEP Risoe Centre, 2008:12). The verification 
consists of a periodic independent review and determination of monitored emission reductions from 
the CDM project activities (UNEP Risoe Centre, 20008:49). Finally, the DOE will be the party 
requesting the issuance of CERs to the Project Participants (PP), by the EB (IGES, 2011:12). 
The first part of a CDM project cycle consists of the planning of a CDM project activity and the 
preparation of a Project Design Document
3
 (PDD) by the Project Developer. The Project Owner has 
to decide amongst two alternatives, for the crediting period for the issuance of CERs, a maximum of 
seven years which may be renewed at most two times, or a maximum of 10 years with no option of 
renewal (UNFCCC, 2006: 17). 
The PDD must be approved by the Host country‟s Designated National Authority (DNA) and 
undergo a stakeholder consultation by the minimum of 30 days. (UNFCCC, 2011b) (UNEP Risoe 
Centre, 2008:13). The PDD will have to be validated by a DOE, the DOE will then submit PDD the 
EB for registration. The EB might request a review of the PDD.  
                                                 
2
 For a complete list of DOEs visit the UNFCCC website: http://cdm.unfccc.int/DOE/list/index.html 
3
 To download PDD forms visit the UNFCCC website: http://cdm.unfccc.int/Reference/PDDs_Forms/PDDs/index.html 
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The emission reductions from the project activities must be monitored by the Project Owner 
according to approved methodologies for baseline scenarios and monitoring  
4
 (UNFCCC, 2011). In 
lack of a previously approved methodology applicable to the project activity, the Project Developer 
might submit a proposal for a new methodology or request a deviation or revision of already 
approved methodologies (IGES, 2011:19).  
The DOE will have to verify that the emission reductions took place, according to the Project 
Owner‟s monitoring plan. The DOE will then certify the amount of emission reductions and request 
the EB to issue the CERs. The UNFCCC secretariat will perform a completeness check and vetting 
of the project, followed by vetting by the EB. If no extra review is requested By the EB, the CERs 
will be issued to the PP (UNFCCC, 2011). 
1.2 Additional income and costs related to CDM projects 
CER prices depend on the quality of the seller, the project type and agreement with the buyer. CER 
prices have ranged from 2.5 € (CDM Asean, 2011) to 13 € (Carbonyatra, 2011). CER prices can 
also be agreed upon before the project starts operation, between the project developer and a 
potential buyer or eventual investors that seek to acquire CERs. As an example, the World Bank has 
agreed to by CERs for 4 USD per unit from an afforestation and reforestation project in Ethiopia 
(Carbonpositive, 2010). Potential investors in CDM projects and buyers of CERs can be: 
 national governments, especially governments of industrialized countries; 
 export credit agencies and other financial bodies from industrialized countries; 
 international financial institutions such as the World Bank; 
 regional multilateral development banks; 
 private companies from industrialized countries; 
 „green‟, or socially responsible „ethical‟ funds; 
 environmental brokerage houses; 
 environmental non-governmental organizations; 
 philanthropic organizations and international foundations. 
(Spalding-Fecherl et. al, 2002) 
Because of the CDM requirements, there will be additional costs related to CDM projects. First of 
all there will be some costs and time spent on the preparation of the PDD and obtaining the host 
country approval. There will also be additional costs related to the monitoring and verification of 
                                                 
4
 Approved methodologies for baseline scenarios and monitoring can be found on the UNFCCC 
website:http://cdm.unfccc.int/methodologies/index.html 
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emissions reductions that have to be carried out regularly. Preparation of a CER sales agreement 
requires time in research for potential buyers, if a broker is not used, but a broker will also add costs 
to the project.  
There are also costs concerning the validation of the project, where the services provided by the 
DOE will have to be paid for. Also, the CDM executive Board requires a registration fee of 0.10 
USD for each CER issued up to 15,000 tonnes , and 0.20 USD for each CER issued over 15,000 
tonnes (UNFCCC, 2010: Annex 29). Finally, there is a levy of 2% of the CER‟s value that have to 
be paid into a climate change adaptation found. In total, the additional costs of CDM projects are 
expected to amount to 7 to 17% of CER revenues, with an average of 12%. (Martens, 2004: 1-10).   
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2 CDM Project Approving Procedure, requirements and Incentives in Belize  
Project Proponent must prior to the submission of a PDD, submit a Project Identification Note 
(PIN), with information about the proposed activity, for initial screening. If the PIN is accepted, the 
Project Proponent might submit a PDD, validated or partially validated by a DOE. The PDD will be 
evaluated by the CDM Advisory Committee and be made available for Public Consultation for a 
period of 30 days. The final decision rests on the Office of the CEO of the Ministry of Natural 
Resources and the Environment, the Ministry being the DNA of Belize. 
Figure 4: CDM approving procedure 
 
The figure illustrates the CDM approving procedure in Belize, from submission of PIN to Issuance 
of approval letter 
2.1 Sustainable Development Criteria for CDM projects eligibility  
The project‟s eligibility will be determined by the Advisory Committee by the projects positive, 
negative or neutral impact on the eligibility criteria. Positive impact implies that the project will 
contribute to a better Economic, Environmental or Social condition. Neutral impact implies that the 
project‟s activities will not have a noteworthy impact and negative impact implies a significant 
harmful impact or degradation of Economic, Environmental or Social conditions, both locally 
and/or nationally. The project proponent will have to explain whether the proposed CDM Project 
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results in significant increased environmental damage/degradation, whether the proposed CDM 
Project result in significant loss of employment or livelihoods, and whether the proposed CDM 
Project significantly harms the economy of the country. 
The more positive impacts and distributed positive impacts on all three aspects, the more 
sustainable will the projects be graded. Upon submission of a PDD, the project proposers will have 
to fill in the sustainable development criteria sheet in annex 0. The document will be used by the 
Advisory Committee in the assessment process. The positive, neutral or negative impacts are graded 
from +5, to 0 for neutral and -5.  The indicators that will have to be graded are as follows: 
Economic: Does the proposed CDM Project contribute to national economic development? 
 Amount of foreign currency leaving Belize due to the project activity 
 Impact of the Project on foreign direct investment 
 Impact of the Project on existing economic activity in the area 
 Impact of the Project on the cost and use of energy in Belize in accordance with national 
policy 
 Impact of the Project on the cost/use of infrastructure such as roads and water systems. 
 Impact of the Project on community access to natural resources in Belize in keeping with 
national policy 
 Impact of the Project on the sustainable of use of water, and minerals or other non-
renewable natural resources  
 Impact of the Project on the efficiency of resource utilization in keeping with national policy 
 Implications for the transfer of technology to Belize arising from the Project 
 Contribution of the Project to the development of underdeveloped areas, sectors or specially 
designated development nodes. 
 How is the Project aligned with local, national and/or regional developmental objectives, 
including sectoral priorities and programmes of the Government of Belize? 
 Demonstration and replication potential of the Project in Belize 
 Alignment with national, regional and local development priorities 
 Impact of the Project on the provision of, or access to, basic services to the area 
Social:  Does the Project contribute to social development in Belize? 
 Alignment with national social policies 
 Impact of the Project on employment levels 
 Impact of the Project on community social structures 
 Impact of the Project on social and cultural heritage 
 Impact of the Project on the provision of social amenities to the community in which it is 
situated 
 Impacts of the Project on local skills development 
 Impact of the Project on the relocation of communities  
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 Impact of the Project on energy use and distribution 
Environmental:  Does the Project conform to the provisions of the Belize Environmental 
Protection Act? 
 Impact of the Project on air quality e.g. NOx and SOx 
 Impact of the Project on water pollution 
 Impact of the Project on the generation or disposal of solid waste 
 Any other positive or negative environmental impacts of the Project (such as impacts on 
noise, safety, visual impacts, or traffic) 
 Impacts on indigenous biodiversity and local ecosystems  
 Changes in local or regional biodiversity arising from the Project 
2.2 Public Participation 
Public participation is critical to achieve sustainable development, due to the fact that this is Civil 
Society‟s only way to directly influence the decision process. Belize has good environmental laws, 
but the resources to control, patrol and enforce the environmental laws are limited (Harris, 2011). 
Public participation might function as a resource to ensure that environmental, social, ethical and 
esthetical aspects are taken into consideration and as an alarm system when these aspects and 
regulation are not taken to account. 
During the public consultation timeframe, the public will be notified and have access to information 
about the given project. This will happen trough the DNA‟s website, twice in public notices in at 
least two national newspapers and at least two television stations within Belize. The public will then 
have the possibility to give comments that will be used in the evaluation of the project‟s eligibility 
by the DNA. Public meetings for direct information and discussion between the public and the 
project‟s stakeholders may be organized. If a project requires an EIA, this public consultation 
process will not be required, since the public consultation requirement will already be met by the 
formal EIA. 
2.3 EIA requirements: 
In addition to the above mentioned criteria, there are certain projects that require the evaluation by 
an EIA (Environmental Impact Assessment). EIA‟s main scope is to provide decision makers with 
an indication of the likely consequences of a given project. Public consultation is required by the 
EIA process. If a proposed CDM project is EIA required, only one public consultation process is 
required. A detailed list of EIA required projects can be found in Annex C. 
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2.4 Fiscal Incentive Program 
Belize aims to attract and encourage investments in the country. For this purpose the “Fiscal 
Incentive Program” was established. The program provides a legal and fiscal framework to 
stimulate economic activities that contribute to the overall development of Belize. The program 
grants existing and future investors duty exceptions for certain activities. 
Categories applicable for exemption on Import Duty: 
 Building Materials and Supplies 
 Specialized Tools 
 Plant, Machinery, and Equipment 
 Fixtures and Fittings 
 Office Equipment and Appliances 
 Utility and Transport Vehicle 
 Agricultural Machinery and Supplies 
 Raw Materials 
 Spare Parts for Plant, Machinery, and Equipment 
The companies have to be registered in Belize and contribute positively to the Belizean economy
5
 
  
                                                 
5
 For more information regarding incentives and business environment in Belize, contact Beltraide, the CDM Promoting 
Office. 
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3 Country Profile and Challenges  
Belize is a relatively small country situated in the Caribbean. The surface area of Belize is of 22.966 
km
2
 and has a population of approximately 321.660 inhabitants. (Statistic Institute of Belize, 2011). 
The capital is Belomopan, situated in the central part of the country, but Belize City, by the shore in 
is the largest urban agglomeration with app. 66.000 inhabitants. There are six administrative 
districts in Belize: Belize, Cayo, Corozal, Orange Walk, Stann Creek and Toledo.  
3.1 Economic Challenges 
Belize has a relatively small, but open economy with few barriers for investment. Since Belize 
achieved independence, the economic performance has been cyclical and driven by government 
spending. This has led to periods of high and steady growth, but also to excessively high level of 
government debt (WTO, 2010:vii). As of February 2010, Belize had a total national debt amounting 
to BZ$ 2.346 (US$ 1.173) billion. Public external debt was BZ$ 2.0190 (U.S. $1.0095) billion and 
domestic debt was BZ$ 327.6 ($163.8) million. The total debt is approximately equivalent to 72.1% 
of the country‟s GDP (US Department of State, 2011). The amount of foreign debt puts it toll on the 
country which also leads to the need of budgetary constraints.   
 
Belize‟s economic growth has also led to a high amount of import of consumer goods, which is now 
resulting in a deficit on the country‟s trade balance. In 2008 Belize imported goods for a value of 
1674.25 million BZ$ (837.1 million US$), as shown in Table 1. 
Table 1: Import and export development  
 
The table illustrates the relation and development in imported and exported goods from 2001 to 2008 
(MNRE, 2010: 26). 
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Economic activity in Belize is natural resource based and it is expected that this will continue in the 
foreseeable future of 20 – 30 years (CLACDS, 2005:50). The main growth sectors of agriculture 
and tourism are both dependent on the environment and affect the environment as well. The vast 
majority of the rural population and the livelihood of the rural communities are also dependent on 
the environment through farming, community tourism and forestry activities (Barnett et. al, 2010: 
56). Furthermore, marine products are also important export goods, accounting for BZ$ 44.28 
million in 2008 (22.14 US$). 
3.2 Environmental Challenges 
In spite of the occasional destructive weather phenomena, the country has an outstanding natural 
advantage in the form of rich soil suitable for agriculture, a vast biodiversity, the world second 
largest coral reef and unspoiled tropic forests (WTO, 2010:vii and MNREI, 2002:7). 
As previously mentioned, the natural resource base is of great importance to the country‟s economy. 
Therefore, the country‟s economy and its environmental condition are two inseparable entities. The 
trends in Belize‟s economy and the increase in population that is dependent on the natural 
resources, put a certain amount of stress on the environment. The natural resource base is already 
experiencing environmental stress due to inadequate solid and liquid waste management and 
disposal, intensified agriculture, unsustainable farm practices, mangrove clearing due to costal 
development and water pollution (MNRE, 2010:5).  
Belize‟s economic dependency on foreign loans and donations has led to an unsustainable 
exploitation of the country‟s natural resources as an easy source of income. Additionally, 
opportunities which might yield an income stream are usually accepted, without taking enough 
consideration to the environmental impact, as oil exploration (Harris, 2011). These environmental 
problems can lead to the deterioration of the very base of the country‟s main income sectors and the 
livelihood of a large part of the population, if not addressed properly.  
3.2.1 Waste 
There is a lack of sanitary landfills with proper environmental protection measures (Second 
National Communication: 26-28). Open dumping and burning of waste is the standard approach to 
solid waste treatment throughout the country. The burning of waste is done in open low temperature 
fires polluting ground water, soil and air and is also responsible for uncontrolled fires. Low 
temperature burning of plastic, releases dioxins which are highly toxic and pose a serious threat to 
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human health (Harris, 2011). In the major centers of Belize there are municipal collection services, 
covering 51 % of Belizean households. 33 % of households burn their own waste, 8% carries it to 
dump sites, while 4% dump it in their own yard and 2% bury it. (Second National Communication: 
26-28). 
 
The pictures show the practice of open dumping of waste and the burning of waste 
The gravity of this environmental threat becomes even more evident when the trend of waste 
production is taken into consideration.  
Table 2 below, illustrates the amount of waste produced in Belize is growing at a fast rate. The 
estimated amount of waste production for 2008, shows an increase of more than 130 % in just 7 
years, from the year 2000, from 39,365 tons in 2000, to 162,624 tons in 2008.This trend follow the 
economic growth of the country and production and consumption trends. It is crucial to address this 
problem, decouple the connection between economic growth and waste generation and use better 
waste management practices. 
Table 2: Municipal waste production in Belize 
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Table 2: The table shows the municipal waste production from 2000 to 2005, and the estimated 
waste production from 2006 to 2008 (MNRE, 2010:97). 
Liquid waste and sewage is another environmental threat that needs to be addresses. Fortunately, 
there are individual efforts by the commercial and industrial sector to treat and manage liquid waste 
and effluents, mostly by the use of settling ponds. Public and private human liquid waste in Belize 
consist of sewage systems in Belmopan, Belize City and San Pedro, though without full coverage 
and with most coverage in Belize City, whit a 72 % connection. In Belize City the system treats 
about 5.678.118 liters of sewage a day and the waste water is treated by a two-cell facultative 
lagoon system, before being discharged in the Caribbean Sea.  
 
The picture shows Belize City‟s waste water treatment, by  two-cell facultative lagoon treatment 
system of Belize Water Services (Belize Water Service, 2011) 
In San Pedro, the use of settling ponds for the treatment of sewage is used, while sedimentation 
tanks are used in Belmopan. Other waste water treatment consist of individual sewage disposal 
systems as pit latrines septic tanks, activated sludge systems, aerobic systems and compost toilets 
(MNRE, 2010:99-101). The table below shows the percentage of waste water treatment in Belize. 
Table 3: Belize waste water treatment 
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Table 3: The table shows the percentage of usage of waste water treatment systems in Belize and its 
development trends from 2004 to 2007 (MNRE, 2010:101). 
The lack of proper wastewater treatment poses a threat to the environment and the health of the 
Belizean people. Clean drinking water is now available for most of the country‟s population, but 
water pollution may endanger the future availability of clean water sources. In Caye Caulker and 
San Pedro, the ground water has already being contaminated due to lack of waste management 
(MNRE, 2010:100). Efforts to adapt a proper waste water management to safeguard the country‟s 
fresh water sources should be intensified. 
3.2.2 Forest resources 
The forested area in Belize covers 79% of the country. From 1995 to 2005, the area of forests and 
wooded land has been reduced by 10% due to the expansion of agricultural industry, urban, rural 
and infrastructural expansion and growth in tourism. At the same time the timber production 
doubled between 1999 and 2002 (CLACDS, 2005:43-44) (MNREI, 2002:19). It is estimated that 
only 14% of the forested area in Belize is suitable for sustainable forest management for timber 
production.  
Besides economical value in form of logging, the forest provides services that are of high 
importance for the Belizean people. In rural communities the forest provides fuel wood that is 
regarded as CO2 neutral form for energy, it regulates climate at the local level, it provides water and 
air purification, it houses a genetic pool with a vast biodiversity and provides soil conservation. 
These services are not considered in the economical calculations, but would certainly have an 
impact on the GDP, if this services where to disappear (MNRE, 2010:35-39).  
Furthermore, there a series of other values which are provided by the forest. Aesthetic values and 
the value of the forest‟s plants and animals related to the spiritual beliefs of some of the country‟s 
ethnicities, and the providing of edible and medicinal plants that are used by the local communities 
(MNRE, 2010:40).  
Although Belize has 34.9 percent of its land area under protection, of which most of it is forested 
area, almost half of the terrestrial area under protection is mostly available for resource use and 
extraction (MNRE, 2010:41). The country faces trends in forest exploitation that are not 
sustainable, due to urban and agricultural expansion and illegal extraction of forest resources 
(MNRE, 2010:42). The current annual deforestation rate is of 1%.  
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Deforestation can cause soil erosion, loss of soil productivity and destruction of wildlife habitats 
and biological diversity (MNRE, 2010:42). The push to clearing of forests for agricultural use may 
cause a vicious cycle. Deforestation leads to a faster leaching of nutrients from the soil, degraded 
soils become less productive and requires more intensive farming, leading to the need of fertilizers, 
pesticides and other chemicals. As the soils loses its nutrients, the need to move the production to 
more fertile soil increases and more forest is cleared, an so creating a negative cycle (MNRE, 
2010:45-46).  
3.2.3 Water Resources 
Most of the freshwater need in Belize is provided by the use of river water. The use of freshwater is 
used extensively for irrigation, by the tourism industry for freshwater supply, for recreational 
purposes and for the production of hydropower (MNREI, 2002:23). Belize‟s access to clean 
freshwater sources is to be regarded as a great resource that has to be safeguarded. This resource is 
threatened by the rapid development of the country and the population growth.  
The increasing use and contamination of water by agricultural practices and industry pose a great 
threat to this resource. Illegal dumping, the use of rivers for washing of clothes, increase in latrines, 
landfills and drainage of wetlands, are practices that also threatens the country‟s water quality 
(MNRE, 2010:90). Regarding ground water, there are several potential sources of ground water 
pollution. These are leakages from solid waste disposal, improper discharge of industrial effluents, 
agricultural use of agro-chemicals and domestic sewage (MNREI, 2002:24). 
The resources related to the sea, the coastal area and the coral reef are very important to Belize. It 
provides livelihood and income from fisheries and tourism. Furthermore, the reef and the costal 
mangroves provide a service in term of shoreline protection trough dissipation of wave and storm 
energy and protection from floods (MNRE, 2010:59). It is estimated that the services the sea, coast 
and reef provides for Belize amounts to a value of US$268-370 million, in terms of tourism, fishery 
and shoreline protection (MNRE, 2010:93). In addition to the above mentioned services, the sea and 
reef provides additional services with the provision of building materials in terms of sand, a wealth 
of biodiversity, pharmaceutical compounds and aesthetic values (MNRE, 2010:59).  
Overfishing harms the fragile balance of the reef‟s ecosystem. It is estimated that 60 % of the 
Belizean coral reef is now threatened by overfishing. Another threat to this resource is the 
continuing coastal development, in terms of unsustainable infrastructure development in certain 
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areas in the country (MNRE, 2010:61). Another threat is posed by an increased run-off from 
erosion caused by agricultural and land use change practices and pollution from several other 
contamination sources as cane and the citrus industries, the aquaculture industry, the rum and soft 
drink industry and the hotel industry (MNREI, 2002:24) . This leads to elevated amounts of 
sedimentation into the coast and contamination with nutrients and pollution causing eutrophication, 
cloudiness of the water that hinders coral growth and harm to the reefs ecosystems (MNRE, 
2010:62).  
The above mentioned problems, the pressures exacerbating them and their impacts are interlinked 
and self-reinforcing. An increased population growth and consumption leads to increased waste 
production which has an impact on air and water pollution. The contamination of water has a 
negative effect on people‟s health and the reefs. Tourism and the fishing industry depend on the 
reefs, so a degradation of the reefs will result in lost income. Lastly, the increased amount of 
pollution, environmental degradation and devaluation of the natural resource base, will have a 
negative effect on the Belizean people health, economy, safety and livelihoods (MNRE, 2010:35).  
Fortunately, better management, practice and technology can contribute to minimize and even 
create windows of opportunities from the above mentioned problems, as waste to energy 
production, sustainable forestry and the creation of new jobs. The CDM will hopefully contribute to 
curve the negative trends that the country is experiencing through a path of sustainable solutions to 
the challenges that Belize is experiencing. The following sections will present the main 
environmental challenges the country is facing. Later the Guidebook will present a list of possible 
CDM projects that may contribute to the reduction of these environmental challenges.  
3.3 Social Challenges 
Belize is a developing country and as such there are some social challenges the country is facing. 
Belize has a 0.694 (2010) Human Development Index (HDI), ranks 78
th
 in the world and is 
considered to be under medium human development. The Index does not show aspects as difference 
in income, inequality and respect for human rights and political freedom. In Belize‟s case there is 
for instance an uneven distribution of wealth (MNRE, 2010:12). As shown in the diagram below, 
the area where Belize scores poorly is in the income aspect (UNDP, 2011) and MNRE, 2010:12).  
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Figure 5: Human Development Index of Belize 
 
The figure shows Belize‟s Human Development Index, and the Index divided into its sub categories 
for Health, Education and Income (International Human Development Indicators, 2011).  
Even though Belize has a high per capita income compared to other counties in the region, the last 
Country Poverty Assessment from 2005, showed that 33.5 % or more than a third of the population 
is considered as poor (2002 data). The classification of being poor is determined by the lack of 
ability to meet basic food and non-food cost. It is important to note that there is also a distinct 
inequity amongst the poor in the country. The same assessment showed that 10.8 % of the 
population where indigent and could not meet food costs (MNRE, 2010:13 and CLACDS, 
2005:53).  
Poverty is not either equally distributed geographically. The rural Toledo District is the area where 
the highest rate of poverty is found. The latest figures from 2005 shows that 79% of the Toledo 
population was classified as poor and 56.1 % where classified as indigent. The geographical 
inequity is also shown by the amount of households that lack electricity in the country, ranging 
from 62 in Belize District, to 1287 in Stann Creek District. In total there are 2150 families without 
electricity in Belize (PUC, 2011). These families are dependent on wood for cooking, causing 
health risks by inhalation of fumes and particles. The time spent collecting wood could also have 
been used for other purposes, providing income or better living standards. It is important to 
intensify electrification efforts, or the provision of other energy sources for cooking and lighting. 
Education and the lack thereof is the second problematic area More than 11,000 children are not 
attending primary school and almost 60% of the secondary school age population is not enrolled. 
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For tertiary level, the enrolment is estimated at only 4% (Barnett et al., 2010:25, 32-33). The 
majority of Belizean youth enters the working age lacking the minimum school qualifications for 
employment.  
The shortage of skilled labor has repercussions on the country as a whole. It makes it difficult to 
develop higher income sectors where specialized educational skill are required, it leads to higher 
rates of unemployment and puts pressure on the environment, as the poor, unemployed and 
unskilled seeks to the natural resource base to support themselves (MNRE, 2010:14). The CDM 
does not have a direct educational aspect, but CDM projects and technology transfer can contribute 
to bring environmentally sound technologies, new knowledge and technological skills.  
3.4 Energy Sector and Challenges  
Belize utilizes two main energy sources: Fossil fuel and biomass. Fossil fuel is mainly imported. 
Fossil fuel dependency is a big challenge for Belize, accounting for approximately 66% of the 
country‟s energy supply. Diesel generators still provide approximately 4% of the total electricity 
consumption. (Second National Communication:23)(Launchpad Consulting, 2003:8)(BEL, 2011). 
Fuel wood is mainly used for cooking and combustion of sugar cane waste bagasse is used for 
energy production. The biomass is produced in the country. The other sources of energy are 
hydropower and imported electricity, mainly from Mexico (Second National Communication:23).  
Belize Electricity Limitided, the owner of the transmission net, has issued a report in 2010 where 
the last ten years of Electricity sources are listed. According to the report, the amount of electricity 
needed in Belize has risen with 64.73 % the last 10 year, with a faster rise the first 5 years and a 
slower rate of electricity need in the last 5 years. The trend also shows that the percentage of power 
imported from Mexico has been around 50% of the total amount, with a decrease in import the last 
two years. The decrease in imported electricity is due to a higher amount of in land produced 
electricity by hydropower and the use of bagasse for power production.  
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Figure 6: Net Electricity Generation 
 
The figure shows the amount of electricity used in Belize by sources 2001 to 2010, (BEL, 2010:38). 
Belize produced 64% of its needed electricity from renewable energy sources in 2010, mostly from 
hydropower and biomass. 33.1% of the needed electricity was imported from Mexico and the 
remaining 2.9% came from diesel and crude oil. 10 % used to be purchased by Belize Aquaculture 
Limited (BAL) form their generators run on diesel or crude oil (phone interview with Engineer for 
BAL, Allan Sharp, 31.03.2011), and 2 % from Hydro Maya. Diesel generators still provide 
approximately 4 % of the total electricity consumption (BEL, 2011). These are mostly used in 
remote off grid areas and the cayes.  
The average cost of power to produce electricity from the different energy sources is listed below. 
Figure 7: Cost of Power by Source 
 
The figure shows the average cost in of electricity by energy source for 2010 (BEL, 2010: 12) 
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
CFE (import) 158634 180510 188714 235796 253995 209814 225227 248396 216233 159876
Belcogen (biomass) 1330 48175
BAL (crude oil) 48781 4461
HydroMaya 10676 12898 7760 13586
BECOL (hydro) 91374 88243 61154 63215 68275 177733 166727 191589 179949 249564
Diesel 43367 46491 97889 78850 81553 30136 36078 10704 18760 7608
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As the figure illustrates, the highest cost of power for electricity generation is caused by fossil fuels, 
with diesel costing .484 BZ$ / kWh, followed by BAL produced electricity with crude oil and 
diesel, at 0.360 BZ$ / kWh. The imported electricity from Mexico is the third most expensive 
energy source, costing in average 0.228 BZ$ / kWh. Less import dependency from Mexico would 
have a positive impact due to the excessively high prices for electric power imported from Mexico 
(Electrowatt-Ekono, 2006:12), higher security of energy supply and less dependence on foreign 
currency. 
The figure clearly shows that there is a potential for exploring opportunities of using renewable 
energy sources in Belize. There is a need to produce more electricity to meet the rising electricity 
needs and to minimize the need to import power from Mexico. The use of renewable energy sources 
might provide more power at acceptable prices, job opportunities and the building of skills and 
expertise. The utilization of other renewable energy sources would also create a  more diversified 
energy sector and provide a higher security of energy supply.  
 
The Chalillo and the Vaca dams, providing electricity to the grid 
Hydropower generation alone will not be able to meet Belize‟s need for rising electricity demand. It 
is also important for Belize to diversify its energy sources to ensure a better security of energy 
supply. The most utilized renewable energy source so far is the combustion of bagasse, a waste 
from the sugar cane production, for power generation.  Other renewable energy technologies are 
used in small scale, mostly in isolated applications. 
In remote rural communities, fuel wood is still an important energy source, accounting for 13.9 % 
of the cooking fuel in the country. Fuel wood is still the sole source of energy for many households. 
Even though it is considered a renewable energy source, it has some negative effects on health due 
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to air pollution and the inhalation of fumes. Furthermore it requires time and energy to collect, time 
that may have been spent on productive farming activities (MNRE, 2010:39).  
Even though Belize is making an effort in electrifying its rural communities, partially causing the 
increasing energy demand estimated to 9% per year, there are still a large amount of households 
that lack electric services. In Belize District there are 62 families lacking electricity, rising to 112 
families for Corozal District, 689 for the Toledo District and 1287 families lacking electricity in 
Stann Creek District (PUC, 2011). The electrification expansion is expected to increase, with an 
expected increase in electricity demand. Some of the rural communities that lack electricity are 
situated in areas that are not easily accessible to the transmission net. Therefore there might be a 
need to asses if off-grid solutions might be the most cost effective for these communities.  
There is also a need to practice energy conservation and explore the possibility of biofuel 
production to reduce the country‟s dependency on imported fossil fuel for transport.  
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4 Greenhouse Gas Inventory  
In this chapter, emission sources and quantities are identified to point out sources of emissions, 
where CDM projects can be of relevance. The emissions are divided in different reference years 
where Belize has performed a GHG inventory, 1994, 1997 and 2000. More adjourned statistics are 
still not available at present time. The emissions from the different sectors and by the different 
GHG are listed in the following table.  
Table 4: Total GHG Emissions Gg 
Total GWP  Waste LULUCF Agriculture Energy  Industry Total 
CO2 1994       4,592.00        1,174.83            0.29       5,767.12  
1997       6,578.00        1,228.46            0.28       7,806.74  
2000       8,088.00        1,263.46            0.26       9,351.72  
CH4 1994      2,617.50           525.00           118.72         3,261.22  
1997      1,383.50           675.00             97.59         2,156.09  
2000      1,317.25       1,000.00           123.22         2,440.47  
N2O  1994        1,290.84         1,290.84  
1997        3,590.97         3,590.97  
2000      11,186.91       11,186.91  
NOx  1994               5.00                0.77                 5.77  
1997               7.00                0.81                 7.81  
2000             10.00                0.77               10.77  
CO  1994           185.00             43.48             228.48  
1997           235.00             45.22             280.22  
2000           349.00             42.90             391.90  
NMVOC  1994               1.44               1.44  
1997               1.53               1.53  
2000                   1.94               1.94  
Total       1994      2,617.50       5,117.00       1,409.56       1,174.83            0.29   
1997      1,383.50       7,253.00       3,688.55       1,228.46            0.28   
2000      1,317.25       9,088.00     11,310.12       1,263.46            0.26   
TOTAL GWP  1994 1997 2000   
     10,319.18     13,553.79     22,979.09    
The table shows Belize‟s total GHG emissions by Sector and gas in Gg CO2e , 1994, 1997 and 2000 
(May, 2007:3) (Fernandez, 2007:2)(Castañeda, 2007:7-8)(Sabido, 2007:28-30)(Avella, 2007:16-22) 
The total GHG emissions divided in the different sectors and the respective reference years, are 
shown in the table below. 
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Figure 8: GHG emissions by sector in CO2 equivalents 
 
The figure illustrates the GHG emissions for Belize in the reference years 1994, 1997 and 2000, 
divided by sector. Source: (May, 2007:3) (Fernandez, 2007:2)(Castañeda, 2007:7-8)(Sabido, 
2007:28-30)(Avella, 2007:16-22) 
The figures show the trends in GHG emissions. We can see that emissions are increasing, especially 
in the agricultural and LULUCF sector. These are also the two largest emitters of GHG gases in 
CO2e. The waste sector is an exception, showing a decrease in GHG emissions.  The emissions 
from the different sectors are described in detail in the following sections. 
4.1 Energy 
The emissions show an increasing trend, but compared to the energy demand increase of 9% per 
year, the increase in GHG emissions is still far lower. Road transport is the largest GHG emitter per 
Gg in the energy sector. Road transport related emissions were 263.58, 275.94 and 330.55 Gg CO2 
for the basic years 1994, 1997 and 2000. Road transport accounted for 44.2%, 44.6% and 51.4% of 
all energy-related activities countrywide in the same reference years (May, 2007).  
1994 1997 2000
Energy 1.174,83 1228,46 1263,46
Industry 0,29 0,26 0,26
Agriculture 1409,56 3688,55 11310,12
LULUCF 5177 7253 9088
Waste 2617,5 1383,5 1317,25
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Biomass is the second main energy source in Belize, emitting 619.87 Gg of CO2 in 2000. The two 
sources of biomass are fuel wood for domestic use and bagasse. Fuel wood is used for cooking by 
approximately 16 % of the households in Belize (National GHG Inventory, 2009:22). Bagasse is a 
waste product from the sugar cane industry and is used for electricity production to power the sugar 
industry machinery and providing electricity to the grid (Second National Communication:45). 
Biomass is also a contributor to GHG emissions. Although CO2 is emitted in the atmosphere 
through the burning of biomass, biomass is regarded as carbon neutral, since the released CO2 was 
absorbed from the atmosphere by the plants. Biomass is also responsible for other emissions of 
GHG as CH4, N2O, NOx, CO, NMVOC and SO2, but these were found to be insignificant in 
amount, the highest portion of emissions being 462.68 t of SO2. (May, 2007) 
4.2 Industrial Processes (and Solvents) Sector 
Belize has no heavy industry and industrial industry activities are relatively limited. The sector 
accounted for 1.7350, 1.8001 and 2.1972 Gg in GHG emissions in the reference years 1994, 1997 
and 2000 (Fernandez, 2007). This sector shows a rising trend in GHG emissions. It is observed that 
the primary emission from this sector is related to non-methane volatile organic compounds 
(NMVOC) (National GHG Inventory, 2009:32). NMVOCS have an average GWP 3.4 times higher 
than CO2 (UNFCCC, 2007:214). These emissions where mostly caused by road paving with 
asphalt. GHG emissions in the form of CO2 from the Industrial Processes (and Solvents) Sector are 
mainly related to lime production, where limestone rocks are heated in kilns (National GHG 
Inventory, 2009:32). The total amount of GHG emitted by this practice was of 0.26 Gg CO2 
(National GHG Inventory: 31). Other activities contributing to GHG emissions are related to food 
and drink manufacture. (Fernandez, 2007) 
4.3 Agriculture Sector 
The GHG emissions from the agricultural sector also show a growing trend, from 54.8876 Gg in 
1994, to 66,9793 Gg in 1997 and 100.44 Gg in 2000. These emissions are including NOx and CO. 
The main emissions dived in sub categories are as follows: Emissions from Agricultural Soils, with 
organic or mineral fertilizer application that produces N2O, accounting for 11180.6 Gg CO2e in 
2000, which is responsible for a large part of the national GHG emissions. The Agriculture sector 
was the largest emitter of GHG in terms of CO2e in 2000, showing the fastest growing trend in 
emissions compared to the other sectors.  
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Savanna burning is the second largest emitter of GHG in the agricultural sector, but the GHG 
emitted is mainly CO (National Greenhouse Gas Inventory:39). The third largest GHG emitter in 
the Agriculture sector is enteric fermentation from livestock, which produces CH4 and emitted 
68.46 Gg CO2e in 2000. Flooded rice cultivation produces CH4 and emitted 7.42 CO2e in 2000. 
Manure management that produces CH4 accounted for 6.22 Gg CO2e. (National Greenhouse Gas 
Inventory: 75-76). The burning of savannas and agricultural residue burning are also accountable 
for NOx and CO emissions. (Castañeda, 2007) 
4.4 Land Use, Land Use Change and Forestry Sector (LULUCF) 
The total emissions from The Land Use, land Use Change and Forestry (LULUCF) Sector 
accounted for 7,483, 9,803 and 11,950 Gg of GHG emissions for the reference years 1994, 1997 
and 2000. This is the sector responsible for the larges emissions for 1994 and 1997. This sector also 
shows a fast growing trend compared to the other sectors (with the exception of Agriculture), 
probably due to the growth in the rural population and the need for land to agricultural purposes.  
The key sources of GHG in the LULUCF sector were: Forest and Grassland Conversion, 
accounting for 12,077 Gg CO2e in 2000, this is also the largest emission source in the country. The 
LULUCF Sector is also responsible for emitting 348.8Gg of CO, 9.9 Gg of NOx in 2000. These 
emissions are not taken into account in the following calculation of GHG emissions and CO2e. 
One different feature about this sector is that as deforestation is a source of GHG emissions, 
reforestation and the growth of biomass serves as removers of CO2 from the atmosphere. The 
amount of CO2 removals from this sector was 2,891, 3,225 and 3,862  Gg CO2ee in 1994, 1997 and 
2000. Using the amount of removed CO2 from the growth of biomass, a net amount of GHG 
emissions in CO2e can be calculated to 5,117, 7,253 and 9.088 Gg CO2e for 1994, 1997 and 2000. 
(Sabido, 2007) 
4.5 Waste Sector 
The waste sector has seen a decrease in emissions from 104.7, to 55.34 and 52.69 Gg of CH4 for the 
reference years 1994, 1997 and 2000. The Key Source sub sectors for the waste sector are: 
Industrial Waste Water, which is the largest emitter, accounting for 1,317, 25 Gg CO2e. Land 
Disposal Solid Waste, is the second largest, with 23.5 Gg CO2e of methane emissions in 2000. 
Emissions from Wastewater Handling, mainly from anaerobic septic tank systems accounted for 2 
Gg CO2e in 2000. The decrease in emissions from the waste sector is only a result of decreased 
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emissions from Industrial Wastewater Handling, which is more than halved from 1994 to 2000. 
This is mainly due to a decrease over time in wastewater produced per ton of product and methane 
recovery (National GHG Inventory:64). In CO2e the Waste sector emitted 2617.5, 1,383.5 and 
1,317.25 Gg CO2e in 1994, 1997 and 2000. (Avella, 2007). 
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5 CDM Project Opportunities 
This chapter uses the information regarding Belize‟s challenges and Belize‟s GHG emissions, to 
provide a starting point to which CDM projects may provide solutions to minimize GHG emissions 
while contributing to a sustainable development in different practices. Due to Belize‟s size and 
current situation, many of the proposed CDM projects and project activities will most probably not 
surpass the output capacity of 15 MW, or reduce consumption over 60 GWh per year, or reduce 
emissions by 60 kt CO2e per year. Small scale CDM projects and Programmes of Activities (PoA) 
will probably be the most suitable for Belize. Small scale CDM projects are allowed to follow 
simplified modalities and procedures in order to save administration and transaction costs 
(UNFCCC, 2006:45). 
It must be noted that the projects presented in the portfolio are just a representation of potential 
CDM projects. In some cases the project activities economical, environmental and technical 
feasibility has not yet been assessed and would require investigation from potential project 
developers. Lastly, it is important to point out that potential CDM projects in Belize are not 
restricted to the mentioned project activities in the portfolio. Belize welcomes and invites any 
project developer to present any project proposal that can fit to the CDM and the country‟s approval 
requirements.   
5.1 Energy Industry 
5.1.1 Hydropower 
Belize has gradually started to utilize its hydropower potential. Even though Belize‟s hydropower 
potential is relatively small, there are still potential sites for further hydropower development, 
without the need to inundate large areas of rainforest for storage reservoirs (Elektrowatt-Ekono, 
2006:23). A 2006 study of Belize‟s hydropower potential identified several possible hydropower 
schemes for Belize
6
. A list of the possible projects is listed below: 
 Chalillo II Project 
Between the existing Chalillo dam and the Mollejon dam, there is an unused gross head (drop) of 
about 95 m. The development of a project on this site is estimated to have a potential capacity of 16 
MW. 
                                                 
6
 For the detailed list of the projects with more specific and technical information, see  Electrowatt-Ekono, 2006: Belize 
Hydroelectric Development - Technical Report.  Due to lack of data in some areas, some of the possible projects are 
more detailed than others. 
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 Macal River project, downstream of Vaca Falls 
23 km, downstream of Vaca Falls there is a slope of 0.13 % 32 m head. There is a possibility of 
installing low-head turbines to generate a maximum of 8.4 MW. The site is easily accessible and in 
proximity to lines of the national power network.   
 Macal River tributaries  
There is stretch of the Rio On with the right conditions to install a small hydroelectric plant with a 2 
MW capacity. A site along the Privassion Rio has features compatible to a 1 MW or less power 
plant. The Macal River tributaries, First Creek, Vaqueros Creek, Planchon Creek, Mahogany Creek, 
Mollejon Creek, Rio On, Pinol Creek, Oak Burn and Little Vaqueros Creek are easily accessible 
and could be intercepted by a tunnel of approximately 10 km to channel the water for power 
generation. An alternative could be to channel the water to a tunnel of the Chalillo station. 
 Mopan River 
A project consisting of a cascade system along the Mopan River has been considered to have a 
hydropower potential of 15-20 MW. The Mopan valley is easily accessible by road and provided 
with transmission lines. The environmental impact of a project in the Mopan Valley is estimated to 
be almost insignificant, but might require some resettlement or adaptation of existing human and 
tourist activities. 
5.1.2 Gas recovery from the oil industry 
The oil industry in Belize a young industry and oil extraction has not yet reached its full potential. 
The extraction of oil contributes to climate change, providing more fossil fuel, but is also providing 
a large source of income already through the export of crude oil. To limit the amount of GHG 
emissions from the oil industry, the CDM offers a possibility by initiating the recovery and 
utilization of gas from oil wells, which would otherwise be flared or vented. At the present time, 
there was no available data on the amount of GHG emitted by the oil wells, but it is expected that 
the total emissions are going to rise as oil extraction and exploration intensifies. 
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Oil well at Spanish Lookout 
5.1.3 Wind power 
Belize has sites with excellent wind resources that could provide a large quantity of renewable 
energy, compared to the country‟s needs. On the Baldly Beacon in the Cayo District, winds have a 
minimum average per year wind speed of 7 m/s. It was estimated in 2001 that a wind mill farm at 
the site could provide at least 20 MW (Launchpad consulting, 2003: 47). An interested developer 
has presented a project proposal (not as a CDM project), for a wind mill farm of 250 MW in this 
region. From a sustainable development perspective a project this big in this protected forest area is 
problematic.  
Paradise Technology Solutions have developed a Sustainability Plan to assist the Belizean 
Government in achieving “a disciplined approach to Sustainable Growth”. Amongst other 
activities, there is a proposal for the development of a 40 MW wind or solar farm is planned. The 
aim is to provide enough renewable energy to substitute imported oil for energy production. 
5.1.4 Solar 
Solar photo voltaic (PV) power is used to a small extent, mostly by the eco-tourism sector and in 
remote off-grid areas. The PV potential in Belize for isolated off-grid applications is estimated to be 
50,000 Watt-peak (Wp), by a report on Belize‟s Energy Sector made in 2003 (Launchpad 
Consulting, 2003:47-48).  
Paradise Technology Solutions are planning to install a 40 MW wind or solar farm, to provide 
enough renewable energy to substitute imported oil for energy production. At the moment, there is a 
joint solar power pilot project in operation as a joint project between the university and the 
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Government of Belize. This could provide useful information to potential developers of PV CDM 
projects. 
 
Joint solar power project, University of Belize and Government of Belize 
Solar thermal energy for water heating purposes is a highly effective and clean way to save energy, 
compared to water heating with electrical or fossil fuel based water heating systems. Given Belize‟s 
sunny climate, there are great possibility to reduce electricity consume due to water heating (Harris, 
2011). Installation of water heaters and incentives for the switch from buthane or electricity 
powered water heating could be presented as a Programme of Activity. The technology is cost 
effective and there is a relatively quick return on investment (Public Utilities Commission, 
2003:22).  
5.1.5 Transmission Grid 
There are still some respectively populated areas like Caye Caulker, which are still off-grid. Here 
the electricity is produced by large diesel generators (own observation by visit at the plant). A 
connection of Caye Caulker to the grid, or the production of electricity from renewable resources 
could prevent the use of diesel for energy production on this site. 
It can be expected that electrification of off-grid rural communities, is thought to be achieved by the 
use of diesel generators. The CDM offers possibilities to make the use of renewable energy sources 
more attractive for investments. Therefore the connection to the grid of these communities, powered 
by additional renewable energy sources, or the use of off-grid renewable energy solutions can be 
considered to substitute the use of fossil fuel. 
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5.2 Energy Demand 
There a number of activities that could be initialized to minimize the energy demand in Belize. 
Most of these activities will be site specific, improving energy efficiency in industrial processes. 
Others could target the construction sector and the public by stimulating energy efficient buildings 
with reduced need for air condition, installation of energy efficient LED lights from residential, 
industrial and public lighting. 
Another initiative could be power saving through replacement by ineffective Air Condition system, 
to energy efficient chillers. Taking the consequences of climate change in consideration, there will 
be an increased need for energy for cooling purposes, as temperatures in Belize will rise. Therefore 
more efficient cooling systems should be considered. 
Enterprise for Conservation a UK based company, in partnership with Ya‟axché, an NGO in 
southern Belize are proposing a project for a 200 acre sustainable housing and community 
development on previously cleared land near Punta Gorda Town. The project aims to build an 
integrated community self-sustaining in energy, preferably offering positive energy production. The 
projects also includes reforestation plans, to re-establish a rich indigenous fauna and flora. 
5.3 Transport 
Due to Belize‟s size, there are limited possibilities for transport related projects. A collective 
transport system servicing the main routes in Belize, where most settlements are, is already in place, 
and the size of the urban centers is probably too limited to put in place an urban collective transport 
system. There is a possibility to implement a Programme of Activity by trying to convert older 
diesel engines, particularly for bus transport and heavy trucks, to natural gas, thus limiting 
emissions from the transport sector.  
5.4 Industrial Sector  
5.4.1 Biomass and bioethanol in the Sugarcane Industry 
The Belcogen co-generation plant receives 82 tons of bagasse per hour, from the original 275 tons 
of sugar cane, processed by Belize Sugar Industry, per hour. From 82 t/h of bagasse, Belcogen is 
able to provide 13.5 MW of electricity to the grid, 8 MW of electricity and heat, required for the 
sugar cane processing (Jobling, 2011).  
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This effective use of resources could be expanded by enlarging the sugarcane production. This will 
stimulate the agricultural sector and at the same time feed a bigger portion of renewable energy into 
the grid, limiting GHG emissions in Belize and import of fossil fuel produced electricity from 
Mexico. It could also stimulate the agricultural sector and provide jobs. 
 
Trucks loaded with sugarcane for processing and the cogeneration plant in Orange Walk 
Sugarcane based ethanol can be mixed up to 5% to 10 % and fuel gasoline vehicles with no or very 
little engine modification. Fossil fuel is regularly needed for the production processes, but 
bioethanol as fuel emits 90% less CO2 and less air pollutants compared with gasoline. Therefore, 
the possibilities to produce bioethanol should be considered. In Brazil, where the use of sugarcane 
produced bioethanol is extensively used the costs of bioethanol is 0.25-0.35 USD per liter of 
gasoline equivalent which is competitive with gasoline. The prices in other regions tend to be 
higher, but there is potential for cost reduction  (EIA, 2007).  
5.4.2 Biogas production in the Aquaculture Industry 
The Aquaculture industry is at present time a consumer of fossil fuel produced energy. Belize 
Aquaculture Limited (BAL) utilizes the heath from its diesel and crude oil generators with a 
capacity of 24 MW for its production processes, where shrimps are cooked at the plant. (BAL, 
2011). 
BAL‟s shrimp farm and industrial process produces a high amount of biological waste, mostly in 
the form of the shrimps head, accounting for almost 35 % of the total production. The amount of 
waste from the shrimp industry raises with production, accounting for 3,835 tons in 2003, to 5,781 
tons in 2005 (MNRE, 2010:98). The discharge of effluents from aquaculture ponds and the disposal 
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of the shrimps heads and shells can pose an environmental hazard by leaching out into waterways, 
polluting and causing eutrophication (MNRE, 2010:75-76).  
  
Pictures from Belize Aquaculture Limited‟s shrimp farm and processing 
An alternative utilization of the waste could be the production of biogas. One of the advantages 
with biogas, compared to other renewable energy sources such as wind and solar energy, is that it 
can be stored and utilized when mostly needed, in operation hours or peak hours when energy 
prices are higher. 
From the production of biogas in biodigesters, there will still be a large part of non-digested matter. 
After the biological waste has been through the digester process, the shrimp waste shows 
remarkable fertilizer potential, containing nitrogen, phosphorus, potassium and metallic salts (Roca 
& Sánchez, 2009:20). The possibilities to sell the rest product as fertilizer might create additional 
income.  
The biogas treatment process is a relatively low-cost, low-tech and low-energy intensive 
technology. Tests with Greenlandic shrimp rests show a potential of producing 210 Nm
3
 of methane 
(CH4) per ton of waste (excluding water) (Roca & Sánchez, 2009:44). Methane has a lower heating 
value of 35,8 MJ/Nm
3
 and can be applied to produce electricity in a gas engine. A regular gas 
engine which can utilize 38% of the calorific value for electricity production and 52% as heat might 
produce 2856.84 MJ or 793,56 kWh of electricity and 3909.36 MJ of heat per ton of waste 
(excluding water) (Miljøstyrelsen #1002, 2005: 32). 
5.4.3 Citrus Industry 
The Citrus Industry produced 139,083 metric tons of solid waste in 2000. This number seems to be 
relatively constant, coming down to 131,762 metric tons in 2007. The solid waste consists of orange 
and grapefruit peal. The citrus industry also produces vast amounts of liquid waste. Run-off from 
decomposing peels and the liquid waste results in methane emissions and a high level of biological 
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oxygen demand. When the run-off enters water bodies, it can lower the dissolved oxygen in the 
water, choking biological organism and causing eutrophication. 
Citrus Products of Belize Ltd. is treating their waste through two systems. The liquid waste is being 
treated by passing a system of effluent ponds, while the solid waste, peels, pulp and seeds are being 
used for compost production. The compost is given to farmers to be used as fertilizer, free of 
charge. This treatment system limits the waste‟s environmental impact, but there are other 
alternatives that could prove to exploit the waste resource more extensively. 
 
Citrus production in Belize 
Biogas production and combustion 
Studies show that there are two alternatives for the utilization of the waste from the citrus industry 
that could provide reduction of GHG emissions, energy generation and a better waste management, 
providing savings in energy need and waste disposal expenses. One option is the anaerobic 
digestion of the solid and liquid wastes for biogas production. This would minimize the 
environmental problems related to the run-off of waste and nutrients, contaminating water bodies, 
and at the same time producing energy for the industrial process and/or sale of electricity to the 
grid. This option could produce enough energy to provide 100% of the electrical requirements on 
site and approximately 50% of the heat requirements (Winrock International Institute for 
Agricultural Development, 1991:8). 
The other option would be the combustion of the solid waste and biogas production from the liquid 
waste. The combustion of the pressed and dried peel could provide enough steam to meet 100% of 
the heat requirements. Combined with electricity and heat generation from the biogas production 
from the liquid waste, both the electricity and heat requirements for the production process could 
displace the need for fossil fuels (Winrock International Institute for Agricultural Development, 
1991:8).  
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Biogas, ethanol and limonene production 
Newer studies show that there is also a possibility to produce both biogas and ethanol from the 
citrus waste. Another byproduct is limonene, which can be used in cosmetics and as a solvent in 
cleaning products. The study showed that 1 ton of citrus waste with a 20 %dry weight resulted in 
39.64liter of ethanol, 45 m3 of methane and 8.9 liters of limonene. 29 % of the produced methane 
was required to heat enough steam for the distillation and hydrolysis processes (Bafrani, 2009:11). 
The costs for investments and operation would of course depend on many factors; country, location 
etc. But the costs for ethanol production will be lower the more waste is processed and if the waste 
doesn‟t need to be transported to far. The figures below illustrate the cost of ethanol production and 
the percentage of fixed capital investment of the cost for the different process stages. 
Figure 9: Ethanol production cost Figure 10: Fixed capital investment for process steps  
 
The figure to the left illustrates the ethanol production cost in USD per liter, depending on 
processed amount of waste and transportation costs. The figure to the right illustrates the 
percentage of costs of the fixed capital investment for the different process steps (Bafrani, 
2009:13,14).  
The figuresFigure 9 shows that the costs of ethanol production can be relatively low, when 
economies of scale are taken into consideration. In the figures we can see that the highest expense is 
related to the anaerobic digestion and biogas upgrading. Biogas upgrading is the process where the 
CO2 in the biogas is removed, to achieve a high percentage of methane. This process is only needed 
if the biogas is to be used for vehicles, or to be mixed with natural gas. For cooking, lighting and 
electricity production purposes, this is not needed, and could bring the costs of investment and 
operation further down.  
The ethanol could be used to minimize the dependency on imported fossil fuel for the transport 
sector; the overproduction of biogas, not needed to power the production process could be used for 
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in house electricity consumption in the citrus industry, or be sold through the electricity grid. The 
cost estimation for capital and operating costs are as follows: 
Table 5: Cost estimation for citrus waste processing plant 
 
The table shows the capita costs and operating costs for the citrus waste processing to produce 
ethanol, biogas and limonene, depending on the amount of waste processed (Bafrani, 2009:12) 
Given the amount of waste produced by the citrus industry, 131,762 tons (2007), an investment for 
processing 100.000 could be suitable. The CDM would further make this solution more profitable, 
providing a higher revenue opportunity, due to the issuance of CERs. 
5.5 Agriculture 
As shown by the GHG Inventory, the Agricultural sector is responsible for a relatively low amount 
of GHG by Gg, but for the largest part of CO2e. There are a several possibilities to reduce the 
emissions from the agricultural sector. Agriculture is the major source of N2O, responsible for the 
highest amount of GHG emissions, mostly due to the use of fertilizers. These emissions can be 
limited through several changes in agricultural practices as follows:    
Table 6: Strategies to mitigate N2O emission from agricultural soils 
 
The table shows which strategies and agricultural practices will reduce N2O emissions, and the 
practices‟ contribution to yearly N2O reduction (Pathak, 1999: 366). 
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The above practices are also found to contribute to increased crop and animal productivity (Pathak, 
1999: 366). Furthermore the agricultural sector can provide energy sources in the form of methane 
capture and production from manure and biological waste, the use of agricultural residues to power 
generation and the cultivation of energy crops. The implementation of other alternative farming 
practices and energy crops can also result in reductions in GHG emissions. 
5.5.1 Biofuel 
The production of biodiesel could provide more job opportunities in the agricultural sector in the 
districts. The Jatropha Curcas plant, also referred to as physic nut or piñon, a native Central 
American shrub. The oil from the seeds contains 27-40 % oil that can easily be used as biodiesel. 
The plant is stress and drought resistant, grows on degraded soils which are not suitable for 
agriculture and is not edible. Therefore it is not in competition with food production, and will not 
affect food prices as other biofuel crops as sugarcane or corn.  
 
Jatropha Curcas plant 
Seed cake, the solid biomass rests after oil extraction can further be used to produce biogas or 
directly as green fertilizer. Jatropa Curcas could be used in a crop rotation scheme, adding nutrients 
to the soil, limiting the need for deforestation and burning of forest to access nutrient rich soil, 
while producing oil for biodiesel (Achten et. al., 2007).  
5.5.2 Biogas 
The biogas production possibilities in the agricultural sector are vast. Almost all kinds of biological 
substances can be used as feed for biogas production, with the exception of lignin. A biogas digester 
can differ in size and technology depending on the specific needs and biomass used as feed, from 
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small household digesters, to large industrial digesters. The use of biomass for biogas production 
leads to a reduction of CH4, N2O and CO2 emissions, due to the utilization of biogas to energy 
purposes, and the capture of gases that would eventually be released to the atmosphere in the 
natural decaying process. The gas produced can be utilized to produce electricity in a gas engine, or 
be directly used as gas for cooking and lighting. Alternatively, the gas can be upgraded, removing 
the CO2, and be used as fuel in methane powered vehicles.  
CDM projects could vary from the installation of small scale digesters in rural households, utilizing 
the gas for cooking and lighting purposes; medium sized plants in larger farms, where the gas could 
either be utilized for cooking, water heating and lighting or for electricity production for own use or 
connected to the grid; centralized large-scale plants utilizing organic waste from several poultry and 
cattle farms, for electricity and heat production for industrial purposes or to provide electricity to 
the grid.  
The introduction of small scale biogas digesters as a CDM Programme of Activities in rural 
communities could provide an alternative energy source for cooking and lighting. The use of biogas 
would bring a healthier energy source to the rural communities where wood is still the main energy 
source for cooking.  
The use of biological wastes for biogas production is potentially more environmentally safe, not 
only due to a decreased need for fossil fuel based energy, but also because the nutrients in the slurry 
are easier to absorb by plants. This improves crops output and minimizes the potential amount of 
run-off of nutrients to water sources. The biogas treatment also provides a sanitation service, by 
naturally reducing the pathogens in the organic feed, which makes the slurry a safe fertilizer.  
The Inter-American Institute for Cooperation on Agriculture (IICA) has already assisted in 
promoting the use of biogas in rural Belize, for lighting, cooking and refrigeration purposes. The 
project showed that small scale and low cost digesters are a suitable solution for rural Belize, 
minimizing health risk from manure for the rural families, minimizing health risks and air pollution 
from cooking with wood and minimizing deforestation for collecting wood for cooking (IICA, 
2011). The project has resulted in the establishment of eight biodigesters as pilot projects. Amongst 
other uses, one is used for roasting soy bean to be used as feed for swine, and another is used to 
bake clay pots for an indigenous Maya women group (IICA, 2010:11). 
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Small scale, low tech biodigester in Belize 
5.5.3 Rice husk incineration 
Rice cultivation in Belize is responsible for a portion of the methane emissions of the agricultural 
sector. At the moment the rice husk is not utilized for any energy purposes in Belize. Rice husk 
could provide a source of renewable energy for the operation of the rice mills and/or feed electricity 
to the grid (Chungsangunsit, et al., 2004:51) 
Experiences with a rice husk powered plant Thailand, show that a plant operating with 290 tons of 
rice husk a day can produce 9.8 MW of electricity. The plant has a power requirement of 1 MW, 
and is thus able to have a net power output of 8.8 MW that it can sell to through the grid. Apart 
from providing renewable energy and limiting methane emissions, the incineration of rice husk 
leads to lesser SO2 and NOx emissions than oil or coal fired power generation.  
The burned rice husks are high on silica and the rest products can be utilized in different ways. The 
Rice husk ash is suitable to be used as a partial cement replacement material for high-strength 
concrete, steel additive for quality steel, it can be used for manufacturing of refractory bricks and 
for insulators. The carbonized rice husk can be used as activated carbon, soil conditioner for poor 
soils and for carbon sequestration by „locking‟ the bio char and thus carbon, into soil (Rice 
knowledge bank, 2011). 
Belize produced approximately 4000 tons of rice, available this year. Since the rice husk accounts 
for approximately 20% of the rice paddy weight, thus, there was approximately 800 tons of rice 
husk produced in Belize.  (Rice Knowledge Bank, 2011, Western Belize Happenings, 2001). 
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5.6 Land Use, Land Use Change and Forestry 
The LULUCF sector is the second largest emitter of GHG in Belize. This is mostly due to the 
conversion of land for agricultural purposes, slash and burn agricultural practices and forest fires. 
The sector may provide a potential energy source in the form of biomass. This sector also offers 
opportunities to function as a sink for CO2. Furthermore, policies to prevent fires and limit slash 
and burn practices could limit the amount of released CO2. 
5.6.1 Biomass 
Given the existing deforestation problem, using the forest recourses for biomass based energy 
production, but there is a possibility to utilize wood waste from logging practices. The company 
River Works has proposed a project regarding the harvest of logs stored underwater in the Macal 
River. The logs will be used for the production of planks and beams. The CDM related activity 
could consist of the utilization of the wood waste from the sawing of the wood, to produce energy. 
Additionally it is expected that this activity will result in a reduction of methane emissions, since 
the logs would otherwise have remained in anaerobic conditions. 
5.6.2 Reforestation  
Reforestation projects are accepted as part of the CDM and may contribute to fewer run-offs from 
soils in waterways and restoration of habitat for biodiversity conservation. The current deforestation 
trend in Belize shows an annual loss of forested land of 1 %.  Especially along the Guatemalan 
border, it is observed that illegal logging and deforestation for agricultural purposes is taking place. 
Measures to limit the current rate of deforestation and implementation of reforestation projects 
through a CDM Programme of Activities might provide financial opportunities while safeguarding 
the natural resource base of Belize.  
As an example, the Sodo project in Ethiopia will establish 1.2 million trees that are expected to 
sequester 77,000 tonnes of CO2 (Climate Projects, 2011). The World Bank is currently paying 4 
USD per CERs for similar projects. The amount of CER that can be acquired by CDM reforestation 
projects depend on the baseline amount and growth of underground vegetation, vegetation density 
and soil carbon. Thus, the amount of CERs that can be acquired varies from project to project. Also, 
the UN REDD+ program offers possibilities for carbon market financing in reforestation, 
afforestation and forest conservation projects. 
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5.7 Municipal Waste 
5.7.1 Solid waste 
Solid waste is here defined as the waste, mainly produced by households, which usually ends up at 
the landfill or is illegally dumped. Waste is regarded as one of the biggest threats to Belize‟s 
environment, water sources and health (Harris, 2011) (MNRE, 2010:95).  
Methane recovery 
Existing landfills contain organic waste, where anaerobe digestion is already occurring, thus 
producing methane. The methane emissions from solid waste produced in urban centers in 2000 
where estimated to be 22.7 Gg, comparable to 567.5 tons of CO2e, and showing a growing trend 
and where almost doubled compared to 1994 (National GHG Inventory:75). These methane 
emissions could be avoided by capturing the methane directly from the landfill. The methane could 
be flared or utilized to produce electricity and heath by using the gas as fuel for a gas engine.  
Incineration 
Open air burning of waste in the Belizean landfills and private burning by households is common 
practice in Belize. The burning of waste releases toxic fumes and particles in the air, causing air 
pollution, posing a major environmental and health hazard (MNRE, 2010:95), and making the 
utilization of the resources in the waste impossible. An alternative use of the waste could be 
incineration with energy production.  
Controlled incineration in a waste to energy facility is still a better option than dumping and open 
air burning. This allows the harvesting of energy from the heat for electricity production and 
filtering of the toxic fumes from the incineration process, thus exploiting some of the waste‟s 
resources and limiting pollution.  
The average energy that can be extracted from one tonne of municipal waste in an incinerator is 2 
MWh of heat and 0.67 MWh (Ramboll, 2006:8). Given Belize‟s estimated waste generation in 
2008, being 162,624 tons, there is a big potential energy production literally going to waste. 
Municipal waste could provide 108,959 MWh of electricity and 325,248 MWh of heat per year, 
providing a substitute for a large part of the imported electricity and more than a sixth of the 
forecasted annual load demand. The heat could be used for industrial purposes or desalination of 
water. It is also important to note that incineration of waste also leads to a concentration of polluting 
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substances, and would require a scheme for the handling of the hazardous waste derived from 
incineration. 
5.7.2 Liquid waste  
The lack of a comprehensive liquid waste management, pose a serious threat to the environment, 
the country‟s water sources and the health of the Belizean people. It is important to connect further 
households to the sewage system, where it is available, and alternative treatment systems for the 
waste water should be considered. The CDM might provide a solution, making projects that 
previously were not affordable, financially accessible. Belize City, with its approximately daily 
production of 5.7 million liters of sewage could provide a resource for biogas production. Methane 
is already produced naturally in septic tanks and by the settling of sewage in ponds. This process 
could by an alternative treatment system, be controlled and exploited for the recovery of biogas and 
used for energy production.  
The potential of biogas production from sewage is approximately of 1.0 cubic foot (ft
3
) per person 
per day. This amount of gas can produce approximately 2.2 Watts of power generation. For each 4.5 
millions of gallons per day that flow through a waste water treatment facility operating a biogas 
digester, 100 kW of electricity can be produced (EPA, 2007:iii). With Belize City‟s daily flow of 
5.7 million liters of sewage, there could be a daily production of approximately 33 kW of 
electricity. This may also cause an incentive to connect more households to the sewage system, thus 
minimizing the hazard of water contamination. 
Places such as schools in rural areas, even lacks septic tanks in some cases.  Where the amount of 
waste is sufficient, the installation of small digesters could provide for the production of electricity 
or lighting purposes.  
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Possible CDM project activities, suitable for Belize are listed here:  
Possible CDM project activities, suitable for Belize are listed here: 
Project 
Name 
Sector Contact Information Short description of the idea /concept /project Status of project  
Estimated 
timeline of the 
project 
Potential 
Comments/Sou
rce 
Methodology 
Wind Farm 
Project 
Energy 
Peter Mayclin, Beacon Reef 
Power & Light Ltd, phone: 
+501-628-0710, mail: 
petermayclin@live.com 
Beacon Reef Power and  Light Ltd is a Belizean 
Corporation created to build a 250 MW Wind Farm in 
the Baldy Beacon Region. The purpose and goals of 
this facility are: to create a state of the art wind 
turbine facility with an eventual output of 250 
megawatts of carbon-free, renewable energy for the 
purpose of exporting all the electricity to neighboring 
countries and the Central American grid 
Project Concept 
First phase 24 
months after 
obtaining 
required 
foreign power 
purchase 
agreement and 
licenses  
250MW 
 Department of 
the 
Environment 
Belize 
ACM 0002 
AMS-I.D. 
Sustainabilit
y and 
Resilience 
Improvemen
t Project 
Energy 
Terry Babb and Selwyn King, 
Paradise Technology Solutions 
and Associates, mail: 
kbabb.paradise@gmail.com, 
kingselwyn2016@yahoo.com, 
phone: 305-695-2670,  
A 40-MW Solar / Wind Farm, Low-Cost Sustainable 
Housing Communities 
project start date 2011   
A 40 MW 
Solar/Wind 
Farm                                                    
providing 2000- 
3000 jobs 
ACM 0002 
AMS-I.D. 
AMS-I.A. 
AMS-I.C. 
Towards 
Zero 
Emissions: 
Offsetting 
Diesel 
Generated 
Electricity Energy 
Brandon Raymond and Leon 
Westby, phone: 622-8271, 
mail:breandonraymond@gmail.
com, leewest6@hotmail.com 
Solar Electrification and Solar water heating, 
complimented by Energy Efficiency. 1. Isolating the 
total energy being generated that is coming from 
Diesel/fossil fuels 2. Introduce solar heating and 
photovoltaic to offset 3. introduce energy efficiency 
components project ideas 3-5 years 
Offsetting the 
total Diesel 
generated 
electricity 
component of 
national 
electricity 
generation.  
National PoA to 
make Belize 
completely 
renewable. 
Rural and 
island 
electrification in 
focus  
ACM 0002 
AMS-I.D. 
AMS-I.A. 
AMS-I.C. 
Chalillo II 
Project Energy 
Lynn Young, Belize Electricity 
Ltd., phone: 227-0954 
Hydropower dam. Between the existing Chalillo dam 
and the Mollejon dam, there is an unused gross head 
(drop) of about 95 m. Project ideas   16 MW 
Electrowatt-
Ekono, 2006:  
ACM0002, 
AM0026 
AMS-I.D. 
AMS-I.A 
AMS-II.B. 
Macal River 
project Energy 
Lynn Young, Belize Electricity 
Ltd., phone: 227-0954 Hydropower, low-head turbines Project Ideas   8.4 MW 
Electrowatt-
Ekono, 2006:  
ACM0002, 
AM0026 
AMS-I.D. 
AMS-I.A 
Mopan River Energy 
Lynn Young, Belize Electricity 
Ltd., phone: 227-0954 Hydropower  Project Ideas   15-20 MW 
Electrowatt-
Ekono, 2006:  
ACM0002, 
AM0026 
AMS-I.D. 
AMS-I.A 
Baldly 
Beacon Energy   
Wind power. On the Baldly Beacon  in the Cayo 
District, winds have a minimum average per year 
wind speed of 7 m/s. Project Ideas unknown 20 MW +  
Launchpad 
Consulting, 
2003:  
ACM0002, 
AMS-I.D. 
Chetumal 
Bay Energy   Wind power, wind mill farm  Project Ideas   unknown  Chris Harris 
ACM0002, 
AMS-I.D. 
Grid 
Connection Energy   
Connection of Caye Caulker to the grid to substitute 
diesel generators Project ideas       
AM0045 
AMS-III.B. 
AMS-II.A 
Oil well gas 
recovery Energy   
Utilization of fugitive gas from oil wells in Spanish 
Lookout and other oil wells Project ideas       
AM0009, 
AM0037 
Retrieval of 
sunken logs 
from rivers Energy 
Andre Vega, River Works, 
phone: 610-2273 
This company will harvest logs stored underwater in 
the Macal River. These logs will be sawed into planks 
and beams. The wood waste will be used for energy 
and will not escape in the open air. Project ideas 10 years     
AM0048 
AM0085 
ACM002 
ACM0006 
ACM0018 
AMS-I.D. 
Energy 
Efficiency 
for 
Government 
Buildings 
Energy 
demand 
Cadet Henderson, Ministry of 
Works, phone: 610-4401   Project ideas       
AMS-II.B. 
AMS-II.E. 
AMS-II.C. 
AMS-II.J.  
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Productive 
housing 
developmen
t in Punta 
Gorda 
Energy 
demand & 
reforestation 
Lisel Alamilla, Ya’axché 
Conservation Trust 
(Ya’axché), based 2 Alejandro 
Vernon Street, P.O. Box 177, 
Punta Gorda, Toledo District, 
Belize, mai: 
lisel.alamilla@yaaxche.org  
phone/fax (501) 722-0108, 
mobile: (501) 628-5840 
 
a 200 acre sustainable housing and community 
development on previously cleared land near Punta 
Gorda Town. The project aims to build an integrated 
community self-sustaining in energy, preferably 
offering positive energy production. The projects also 
includes reforestation plans, to re-establish a rich 
indigenous fauna and flora.  
 Project idea 
   
AMS-II.B. 
AMS-II.E. 
AMS-II.C. 
AMS-II.J.  
AR-AMS3 
AR-ACM1 
AR-ACM2 
AR-AM1    
AR-AM2    
AR-AM3    
AR-AM4 
AR-AM5 
AR-AMS1 
Energy 
Efficiency 
for Belize 
Hotel 
Association 
Members, 
households 
Energy 
demand Doug Thompson 
Group installation of Solar Water Heaters, 
replacement of energy efficiency bulbs (BHA) Project ideas       
AMS-I.C 
AMS-II.C. 
AMS-II.J. 
Solar water 
heaters 
Energy 
demand 
Eduardo Membreno, Solaria, 
mail: 
eduardomembreno@gmail.com Production and utilization of solar water heaters unknown unknown unknown   
AMS-I.C. 
AMS-II. 
AMS-II.J.  
LED lights 
Energy 
demand   
PoA, reduce energy demand by converting to 
effective LED light in residential, industrial, and public 
applications. Project ideas       
AM0046, 
AMS-II.C. 
AMS-II.J. 
AMS-II.L. 
AMS-II.E. 
Shrimp 
biogas Industry   
Biogas production from shrimp waste from the 
aquaculture industry, and utilization of rest product as 
fertilizer. Energy generation and prevention of water 
contamination. Project Ideas   
793,56 kWh of 
electricity & 
3909.36 MJ 
heat per ton 
(excl.water) 
Roca & 
Sánchez, 2009: 
Biogas  
ACM0014 
AMS-I.D. 
AMS-III.AO. 
Citrus 
biogas Industry Henry Canton 
Utilization of citrus waste for the production of biogas, 
ethanol and limonene. Project Ideas   
Meet electricity 
and 50% heat 
needs of 
processing 
plant 
Winrock 
International 
Institute for 
Agricultural 
Development, 
1991:  
ACM0014 
AMS-I.D. 
AMS-III.AO. 
Citrus 
incineration Industry Henry Canton Incineration of citrus waste Project Ideas   
Meet electricity 
and heat needs 
of processing 
plant 
Winrock 
International 
Institute for 
Agricultural 
Development, 
1991:  
ACM0006 
ACM0018 
AMS-III.AS. 
Citrus gas, 
ethanol and 
limonene Industry Henry Canton 
Biogas, ethanol and limonene production from citrus 
waste 1 ton of citrus waste with a 20 %dry weight 
results in 39.64liter of ethanol, 45 m3 of methane and 
8.9 liters of limonene. 29 % of the produced methane 
is required to heat enough steam for the distillation 
and hydrolysis processes. Project Ideas   
39.64 liters 
ethanol and 45 
m3 CH4 per ton 
Winrock 
International 
Institute for 
Agricultural 
Development, 
1991:  
ACM0014 
AMS-I.D. 
AMS-III.AO. 
Logging for 
energy Industry    Use of wood waste for energy generation Project Ideas   unknown     
Mitigation 
farming Agriculture   
PoA, change in farming practices to reduce soil 
emission        
Pathak, 
Himanshu, 
1999:    
Jathropa 
biodiesel Agriculture Sylvia Baamgart Lasner Production of biodiesel with Jathropa Curcas         
AM0006 
ACM0017 
AMS-II.F. 
AMS-III.C. 
AMS-III.T. 
Manure 
biogas Agriculture   
Collection of manure from farmers and utilization in 
central plant         
AM0010 
AM0006  
AM0016 
AMS-I.A. 
AMS-I.D. 
AMS-II.D. 
AMS-III.R. 
Rural 
biogas 
digester Agriculture   Small-scale biogas digester for farmers      
Depending on 
amount of 
installed 
digesters and   
AMS-I.A. 
AMS-III.R.  
AMS-I.E. 
AMS-I.D. 
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feed AMS-III.D. 
Bioethanol 
generation Agriculture   Sugar cane based bioethanol production     unknown     
Rice husk 
power Agriculture   
Biomass powered energy generation from rice husks. 
Belize recent production of rice husk app. 800 tons  Project ideas   
30.25 KW/ton 
8.8 MW net 
output per 290 
tons   
ACM0002 
ACM0003 
ACM0006 
AM0004 
AMS-I.A. 
AMS-I.C. 
AMS-I.D. 
AMS-III.E. 
AMS-III.G. 
Mangrove 
Replanting 
Project for 
at-risk 
coastline 
Afforestation 
Reforestation 
Trevor Miles, Pinnacle 
Construction, phone: 610-5327, 
mail: 
trevor@smugglersrunplantation
.com           AR-AMS3 
The 
Mountain 
Pine Ridge 
Project 
Afforestation 
Reforestation 
Osmany Salas, Brinkman & 
Associates, Reforestation Ltd, 
phone: 501-602-2535, mail: 
osmany.salas@gmail.com 
The proposed A/R CDM activity is the reforestation, 
tending and protection of a portion of the Mountain 
Pine Ridge Forest Reserve in Belize. Create a 
sustainable forest ecosystem which provides benefits 
and services including carbon sequestration, timber 
production, habitat protection, eco-tourism and socio-
economic stability for Belize 
Project Idea 
30, 40, 60 
years 
1,000,000 
tCO2e up to a 
period of 10 
years 500,000 
tCO2eup to 7 
years,                         
1,400,000 
tCO2e up to 14 
years 
 
AR-ACM1 
AR-ACM2 
AR-AM1    
AR-AM2    
AR-AM3    
AR-AM4 
AR-AM5 
AR-AMS1 
Landfill Gas 
Generation 
and 
Recovery Waste 
Gilroy Lewis, Belize Solid 
Waste Management Authority, 
phone: 802-1527 Capture of methane from existing landfills 
Feasibility report soon 
ready. Base scenario: 
First year of collection 
system operation 2017 
if landfill becomes 
operational 2012. 
Under Aggressive 
disposal scenario, 
operational 2015. 
   
3,805 metric 
tonnes under 
base case 
scenario by 
2017 3,929 
tonnes of 
CO2e by 2015 
   
ACM0001 
ACM0002 
ACM0003 
ACM0010 
ACM0011 
ACM0012 
ACM0025 
AMS-I.C.  
AMS-I.D. 
AMS-III.G.  
Methane 
production Waste 
Gilroy Lewis, Belize Solid 
Waste Management Authority, 
phone: 802-1527 
Separate collection of organic waste for methane 
production            
Waste 
incineration Waste 
Gilroy Lewis, Belize Solid 
Waste Management Authority, 
phone: 802-1527 Waste incinerator     
108,959 MWh 
of electricity 
and 325,248 
MWh of heat 
per year or 2 
MWh of heat 
and 670kWh 
per ton 
RenoSam and 
Ramboll, 2006:  AMS-I.D. 
Methane 
from waste 
water Waste Trevor Miles 
Methane production from waste water in Belize City 
waste water treatment 5.7 million liters a day.     
33 kW of 
electricity daily 
in Belize City EPA, 2007:  
AM0013 
AM0022 
AMS-I.D. 
AMS-I.A. 
AMS-I.C.   
AMS-III.H. 
AMS-III.O. 
Natural gas 
for transport Transport   
Conversion of old diesel engines for bus and cargo, 
to natural gas         AMS-III.S. 
Promote 
fuel efficient 
vehicles Transport   
PoA Tax to reduce import of inefficient vehicles and 
subsidy to promote efficient vehicles. Policy of 
efficient vehicles in governmental car fleet           
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6 Summary and Conclusions 
There are a wide range of activities that can contribute to a sustainable development and limit GHG 
emissions, and thus be regarded as possible CDM projects in Belize. Given Belize‟s size, 
population and energy system, there are some restrictions for the type of CDM projects that will be 
possible to implement in the country. Given Belize‟s size and energy demand, small scale CDM and 
Programmes of Activities, are the most suitable for the country‟s needs and conditions.   
Belize produces around 64% of its needed electricity from renewable energy sources. Most of the 
remaining electricity is imported. This limits the amount of CER‟s that can be acquired in the short 
term, by installing on grid renewable energy sources, since the amount of substituted fossil fuel will 
be minimal. The substitution of off grid diesel generators will provide a better chance for the 
acquirement of CER‟s in the short term. Given the lack of highly skilled labor force, especially in 
the rural off-grid communities, relatively low tech solutions that are easy to maintain and operate 
are preferable.  
The gradual electrification of rural communities and the estimated increase in energy demand of 9% 
per year, offers more opportunities for acquirement of CER‟s in the long run. To ensure a security 
of energy supply and meet the future energy demands, possible CDM projects range from an 
expansion of the hydropower capacity, to the utilization of wind power and solar power. Other 
solutions include the utilization of biomass residue from the agricultural sector for energy 
production. A further utilization and diversification of the national energy sources would limit 
import dependency and enhance the security of energy supply. 
Project activities that have a great potential of CER acquirement are activities that limit emissions at 
the source. Fugitive gas utilization from oil wells, methane recovery or prevention with energy 
production from liquid and solid waste, solar water heating to substitute buthane gas and production 
of biofuels are examples of the kind of activities that have potential for a larger CER acquisition.  
The proposed CDM project activities are feasible and have been implemented in other countries, 
but several of them will have to be subjected to closer feasibility studies. This is to test their 
feasibility and contribution to sustainable development in their specific Belizean context.  
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Annexes  
A) The Project Identification Note (PIN) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Project reference number (office use only) 
Date received (office use only) 
NOTES ON COMPLETING THIS PROJECT IDENTIFICATION NOTE 
 Please provide this PIN in both hard-copy (one copy) and electronic formats 
(MSWord) 
 The information submitted to the DESIGNATED NATIONAL AUTHORITY in this 
PIN will remain confidential. 
 Please ensure that all fields are filled in as far as possible to allow for proper 
consideration of the proposed Project. Please indicate if information is not 
available for any particular item and reasons for the unavailability of 
information. 
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Project Identification Note (PIN) - Part A:  
Project Participant Details 
Project Name  
Date of Submission of PIN  
 
Project Participant 
Name  
Name of Project company/participant 
(Note: this is the name of the Project owner NOT the name of 
any other party acting on behalf of the Project owner) 
 
Organizational Category Select most applicable: 
National Government/ Government Agency/ Provincial 
Government/ Municipality/ Private Company/ Non-
Governmental Organization/ Other (give details) 
 
Legal Status  For example: Privately held company/ limited company/ 
limited partnership etc.  
Street Address  
 
Postal Address (if different 
from above) 
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Website Address  
Main Activities 
 
(Not more than 1 paragraph) 
 
Summary of Financial 
Performance in last fiscal year 
 
 
Summarize financials (total assets, revenues, profits etc) in 5 
lines or less  
 
Contact Person(s)  
 
Telephone Work: 
Cell: 
 
Fax  
Email Address  
 
Project Partners 
Provide the following Information for all Project partners (copy and paste relevant sections of the 
table if information is to be provided on more than one partner organization) 
Name  
Nature of partner Describe nature of relationship with partner 
Organizational Category Select most applicable: 
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National Government/ Government Agency/ provincial 
Government/ Municipality/ Private Company/ Non-
Governmental Organisation/ Other (give details) 
 
Legal Status (if private 
company) 
For example: Privately held company/ limited company/ 
limited partnership etc.  
 
Street Address  
 
 
 
Postal Address (if different to 
Street Address) 
 
 
 
 
Website Address  
 
Main Activities  
 
 
(Not more than 1 paragraph) 
Contact Person(s) Name 
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Telephone Work: 
Cell: 
Fax  
 
Email Address  
 
Contractual Arrangements 
Contractual arrangements 
between various entities 
involved 
 
 
 
Provide a brief description of the contractual and/or legal 
relationship(s) between the various key business entities 
including owner(s) of the future CERs. (If applicable)  
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Project Identification Note (PIN) - Part B: 
Project Overview (Technical Summary, Location and Schedule) 
Technical Summary of the Project 
Objective of the Project Describe in less than 5 lines 
 
 
 
 
 
Project Description  
Present a brief description of the Project (approximately ½ page A4) 
Identify the main processes and activities involved in the Project. A flow diagram showing the 
processes/materials and/or products involved may be used to complement the description (over 
and above the ½ page A4). 
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Technical Summary of the Project 
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Technical Summary of the Project 
 
 
Project Constraints 
Are there any constraints affecting Project operations or commissioning?  (Brief description: 1 
paragraph or less) Note: these may be due to energy supply, infrastructure, other resources etc. 
 
 
 
 
Technology to be employed Describe in less than 5 lines. 
 
 
 
 
 
Is the technology one that has been previously tried and tested 
in Belize or internationally? If yes, provide details (1 
paragraph) 
 
 
Have the Project operators had any previous experience or 
expertise with operating the technology? 
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Technical Summary of the Project 
If yes – provide brief details (1-2 lines) 
 
 
 
Greenhouse Gases Targeted Identify which greenhouse gas (es) this Project will target. 
 
Note: CDM Projects must result in a reduction of one of the 
following greenhouse gases: CO2/ CH4/N20/HFCs/PCFs/SF6 
 
 
Emission Reductions Indicate the expected emission reductions that will occur due 
to the Project. 
 
Note: please provide annual and total emission reductions in 
tonnes CO2 equivalent 
 
Baseline and Additionality 
Assessment 
Provide an indication of the baseline and additionality 
approach to be used, with a brief explanation of why the 
Project is additional as defined under the Kyoto Protocol. 
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Technical Summary of the Project 
 
Monitoring  Describe the parameters that will be used as performance 
indicators that will be monitored to verify that emissions 
reductions are taking place. 
 
Note: parameters may include emissions output, energy 
production, energy sales, environmental impacts etc.  
 
 
 
Type of Project/Activities Identify which type of activity is involved in this Project – and 
for each, provide brief details 
a. Energy Supply Select if applicable:  Renewable Energy (excluding biomass)/ 
Biomass/ Cogeneration/ Improving energy efficiency by 
replacing existing equipment/minimization of transport and 
distribution/ fuel switch/ other 
 
Provide details (1-2 lines) 
 
 
b. Energy Demand Select if applicable: Replacement of existing „household 
equipment‟/ improvement of energy efficiency of existing 
production equipment/ other 
  68 
 
Technical Summary of the Project 
 
Provide details (1-2 lines) 
c. Industrial Process Provide details (1-2 lines) 
 
 
d. Transport Select if applicable: More efficient engines for transport/ 
modal shift/ fuel switch/ other 
 
Provide details (1-2 lines) 
e. Waste Management Select if applicable: Capture of landfill methane emissions/ 
utilization of waste and waste water emissions/ other 
 
Provide details (1-2 lines) 
f. Forestry/ land use  Provide details (1-2 lines) 
 
 
g. Other Provide details (1-2 lines) 
 
 
Project Boundary  
Define the Project Boundary (Approximately 1 paragraph) 
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Technical Summary of the Project 
Note: a Project boundary refers to all emissions which are under the control or directly affected 
by the Project activity.  Such a boundary can encompass equipment, processes and process flows. 
 
 
 
 
 
 
Indicate Emissions outside the 
Project Boundary 
 
 
Note: Significant and measurable net emissions of GHG that 
are attributable to the Project outside of the Project boundary 
 
 
 
 
Location of the Project 
District  
 
Municipality  
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Nearest city/large town  
 
Brief description of the 
location of the Project site 
 
No more than 3-5 lines 
 
 
 
 
Project Schedule/Timetable 
Earliest Project Start Date  
Year/month 
 
When is the expected first 
year of CER delivery 
 
 
Year 
Project Lifetime   
No. Years 
Project End Date  
Year/month 
Crediting Period Has a crediting period for the Project been identified? 
If yes – which option has been selected (10 years or X times 7 
years, with reassessment of baseline for each 7 year renewal? 
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Project Schedule/Timetable 
 
 
 
Current Status or phase of the 
Project 
Select most applicable: 
Under discussion/ planning/preparation/construction or other 
actions already commenced/ Other (explain) 
 
Please provide brief details (1-2 lines) 
 
 
 
 
 
DESIGNATED NATIONAL 
AUTHORITY Approval 
Has this Project been submitted to the DESIGNATED 
NATIONAL AUTHORITY for Approval previously? 
 
If yes – provide date of last submission and brief details of the 
response from the DESIGNATED NATIONAL AUTHORITY (1 
paragraph) 
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Project Schedule/Timetable 
Provide details of any other official response by the 
DESIGNATED NATIONAL AUTHORITY regarding this 
Project 
 
 
 
 
 
Approval by other bodies Has this Project (or any elements of the Project) been 
submitted to any other national, provincial or local 
government departments or agencies for regulatory or legal 
Approval (excluding EIA process – see Part C). If so – provide 
brief details. 
 
 
 
 
 
 
 
 
 
 
  73 
 
B) Performance against the Sustainable Development Criteria  
 
Fill in the following section by ticking the appropriate box: 
 
Once complete, fill in the following sections: 
 
Criteria and Indicators 
 
 
Project Proponent’s Assessment 
Give Details in One Paragraph 
 
Office Use 
Economic:  
Does the proposed CDM 
Project contribute to 
national economic 
development? 
 
  
Amount of foreign currency 
leaving Belize due to the 
0 = project has net for ex earner is zero  
Criteria 
 
Environmental: explain whether the proposed CDM Project results in significant increased 
environmental damage/degradation. (Impact Assessment Required) 
Social: explain whether the proposed CDM Project result in significant loss of employment or 
livelihoods. (Impact Assessment Required) 
Economic: explain whether the proposed CDM Project significantly harms the economy of 
the country. (Impact Assessment Required) 
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project activity 
+5 = project has net for ex earner is +ve to 100% 
or more of the project 
-5 = project has net for ex earner is –ve to 100% 
or more of the project 
Impact of the Project on 
foreign direct investment 
0 = no foreign direct investment 
+5 = fdi up to 100% of project 
 
Impact of the Project on 
existing economic activity in 
the area 
0 = no job creation as compared to baseline 
+5 = double number of jobs to baseline 
-5 = elimination of jobs established in the 
baseline 
 
Impact of the Project on the 
cost and use of energy in 
Belize in accordance with 
national policy 
0 = no change to cost or use of energy to baseline 
+5 = reduce energy use by 10% or reduce energy 
cost 10% from baseline 
-5 = increase energy use by 10% or increase 
energy cost by 10% from baseline 
 
Impact of the Project on the 
cost/use of infrastructure such 
as roads and water systems. 
0 = low payloads on roads benign use of water 
-5 = high payloads on roads excessive use of 
water 
 
Impact of the Project on 
community access to natural 
resources in Belize in keeping 
with national policy 
0 = no change in renewable energy use 
+5 = Use renewable energy  
-5 = Double use of fossil fuels 
 
Impact of the Project on the 
sustainable of use of water, 
and minerals or other non-
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renewable natural resources  
Impact of the Project on the 
efficiency of resource 
utilization in keeping with 
national policy  
  
Implications for the transfer of 
technology to Belize arising 
from the Project 
 
0 = no technological transfer 
+5 = significant technological transfer 
 
Contribution of the Project to 
the development of 
underdeveloped areas, sectors 
or specially designated 
development nodes. 
0 = project executed and impact is in non-
underdeveloped area 
+5 = project executed and impact is in 
underdeveloped area 
 
How is the Project aligned 
with local, national and/or 
regional developmental 
objectives, including sectoral 
priorities and programmes of 
the Government of Belize 
(e.g. Horizon 2030, national, 
regional, local and sectoral 
development plans)? 
0 = project not aligned with development 
objectives 
+5 = project aligned with development objectives 
 
Demonstration and replication 
potential of the Project in 
Belize 
0 = no replication potential of project 
+5 = replication potential of project 
 
Alignment with national, 
regional and local 
0 = project not aligned with development 
objectives 
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development priorities 
+5 = project aligned with development objectives 
Impact of the Project on the 
provision of, or access to, 
basic services to the area  
0 = no change to service improvement in the area 
+5 = significant improvement to service in the 
area 
-5 = significant reduction to service in the area 
 
 
Criteria and Indicators 
 
 
Project Proponent’s Assessment 
 
Office Use 
Social:   
Does the Project contribute to 
social development in Belize? 
 
  
Alignment with national 
social policies 
 
  
Impact of the Project on 
employment levels 
 
0 = no job creation as compared to baseline 
+5 = double number of jobs to baseline 
-5 = elimination of jobs established in the 
baseline 
 
Impact of the Project on 
community social structures 
 
  
Impact of the Project on social 0 = no impact on cultural and social institutions  
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and cultural heritage 
 
and heritage 
-5 = negative impact on cultural and social 
institutions and heritage 
Impact of the Project on the 
provision of social amenities 
to the community in which it 
is situated 
  
Impacts of the Project on local 
skills development  
0 = no change to skills development 
+5 = significant change to skills development 
 
Impact of the Project on the 
relocation of communities  
 
0 = no relocation of community 
-5 = communities are relocated 
 
Impact of the Project on 
energy use and distribution 
 
  
 
Criteria and Indicators 
 
Project Proponent’s Assessment 
 
Office use 
Environmental:   
Does the Project conform to 
the provisions of the Belize 
Environmental Protection 
Act?  
  
Impact of the Project on air 
quality e.g. NOx and SOx  
  
Impact of the Project on water   
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pollution 
Impact of the Project on the 
generation or disposal of solid 
waste 
  
Any other positive or negative 
environmental impacts of the 
Project (such as impacts on 
noise, safety, visual impacts, 
or traffic) 
  
Impacts on indigenous 
biodiversity and local 
ecosystems 
  
Changes in local or regional 
biodiversity arising from the 
Project 
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C) EIA required projects 
A full Environmental Impact Assessment shall be completed for any project, program or activity 
with the following purposes: 
 A trading port, an inland waterway which permits the passage of vessels or a port for an 
inland waterway traffic capable of handling such vessels. 
 A waste disposal installation for the incineration or chemical treatment or final disposal of 
waste. 
 An installation designed solely for the permanent storage or final disposal of any waste.  
 An integrated chemical installation, that is to say, an industrial installation or group of 
installation where two or more linked chemical or physical processes are employed.  
 Any airport having an airstrip of 2,500 meters or longer. 
 Lease of more than five hundred (500) acres of National Lands. 
 Major waterworks: dam, impoundments, alteration of river banks and shoreline, alteration of 
ground water, diversion of water courses, modification of stream flows.   
Infrastructure Projects 
 Construction of hospitals with outfall into beach fronts used for recreational purposes. 
 Industrial estate developments for medium and heavy industries. 
 Construction of national highways and other roads of more than 10 miles in length.  
 Construction of new townships. 
Chemical Industry 
 The treatment of intermediate products and production of chemicals (insecticides, 
fungicides, herbicides and other pesticides). 
 The production of pesticides or pharmaceutical products, paints, varnishes, elastomers or 
peroxides.  
 Industrial carbon. 
 Alkalis. 
 Electrochemical (metallic sodium, potassium and magnesium, chlorides, perchlorates and 
peroxides). 
 Electrothermal products (artificial abrasive, calcium carbides). 
 Phosphorous and its compounds. 
 Nitrogenous compounds (cyanide, cyanamide and other nitrogenous compounds). 
 Halogens and halogenated compounds (chlorine, fluorine, bromine and iodine). 
 Explosives (including industrial explosives, detonators and fuses). 
 Any hazardous substances listed in Part of the Schedule to the Act.  
Petroleum 
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 Oil exploration 
 Oil production 
 Oil refining 
Cement 
 Production of cement 
 Asbestos cement products 
Drugs and Pharmaceuticals 
 Manufacturing of drugs and pharmaceuticals including vitamins (antibiotics and indigenous 
systems of medicines recovered) 
Energy Projects 
 Any large installation for the production of electricity, steam or hot water 
 An industrial installation for carrying gas, steam or hot water, or the transmission of 
electrical energy by overhead or underwater cables 
Industrial Processing of Metals 
 An installation for the production (including smelting, electro-plating, refining, drawing or 
rolling) of non-ferrous metals, other than precious metals 
 Boiler making or manufacturing reservoirs, tanks and other sheet metal containers 
 An installation for the roasting of metallic ores. 
Other Projects 
 Establishment of mines and quarries 
 Installation for the disposal of solid waste or waste from mines and quarries 
 A site for depositing sludge 
 The manufacturing, packing, loading or placing in cartridges of gunpowder or other 
explosives 
 The following projects may require an environmental impact assessment or environmental 
impact studies depending on the location and size of the project: 
Land Reclamation 
 Coastal reclamation involving and area of more than 1º acres  
Fisheries 
 Construction of fishing harbors 
 Harbor expansion involving 50 percent or more in fish landing capacity per annum 
 Land based aquaculture projects accompanied by the clearing of mangrove forests 
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 All large scale aquaculture projects 
Forestry 
 Conversion of hill forest land to other land use 
 Logging or conversion of forest land use within the catchment area of reservoirs used for 
municipal water supply, irrigation or hydro-power generation or in areas adjacent to national 
parks or protected areas 
 Logging covering an area of 300 acres or more 
 Conversion of mangrove forests for industrial, housing or agricultural use 
 Clearing or mangrove forest on islands adjacent to marine reserves 
Housing 
 Large scale housing developments 
 Resort and Recreational Development 
 Construction of coastal resort facilities or hotels 
 Development of tourist or recreational development in national parks 
 Development of tourist or recreational facilities on small islands 
Agriculture 
 Poultry-rearing 
 Pig-rearing 
 Aquaculture activities 
 The reclamation of land from the sea 
Extractive Industry 
 Extracting peat 
 Deep drilling, including in particular: 
o (i)drilling for water supplies 
 Extracting minerals such as marble, sand, gravel, shale, salt, phosphates and potash 
 Extracting ores 
Energy Industry 
 The surface and storage or natural gas, peat, coal or lignite 
 The underground storage of combustible gases 
 The surface storage of fossil fuels 
 The industrial briquetting or coal or lignite 
 An installation for hydro-electric energy production 
 Any installation for the production of electricity, steam and hot water 
Industrial processing of Metals 
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 The surface treatment and coating of metals 
Glass making 
 The manufacture of glass 
Chemical Industry 
 The storage of petroleum, petrochemical or chemical products 
Fertilizers 
 Nitrogenous 
 Phosphatic 
 Mixed 
Food Industry 
 The manufacture of vegetable or animal oils or fats 
 The packing or canning of animal or vegetable products 
 The manufacture of dairy products 
 Brewing or malting 
 Confectionery or syrup manufacture 
 An installation for the slaughter of animals 
 An industrial starch manufacturing installation 
 Any fish processing installation 
 Any citrus processing installation 
Textile, Leather, and Wood Industries 
 A wool scouring, de-greasing and bleaching factory 
 The manufacture of fibre board, particle board for plywood 
 A fibre-dying factory 
 A leather tanning or leather dressing factory 
Paper and Pulp (including Paper Products) 
 Paper for writing, printing and wrapping 
 Newsprint 
 Paper Board 
 Paper for packaging (corrugated papers, craft paper, paper bags, paper containers and the 
like) 
 Wood pulp, mechanical, chemical, (including dissolving pulp) 
 Sanitary paper 
 Cigarette paper 
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 Other paper products 
Rubber Industry (natural and synthetic) 
 The manufacture and treatment of elastomer- based products 
 Natural and synthetic rubber 
 Tyres and tubes 
 Surgical and medical products including prophylactics and latex products 
 Footwear 
 Other rubber goods 
Infrastructure Projects 
 An urban development project 
 The construction of a road, or a harbour, or an airport 
 Canalization or flood relief works 
 A dam or other installation designed to hold water or store it on a long term basis 
 An oil or gas pipeline installation 
 A long-distance aqueduct 
 A yacht marina 
 The establishment of Commercial Free Zones and Export    Processing Zones 
 The lease of under 500 acres of National Land 
Other Projects 
 A resort facility or hotel complex 
 A permanent race tack or test track for cars or motor cycles 
 A waste water treatment plant 
 The storage of scrap iron 
 The manufacture of artificial mineral fibers 
 Landfill 
 Rural water supply and sanitation 
 Agro industries 
 Rural electrification 
The modification of a development which has been carried out, where the development is 
within a description mentioned above. 
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D) Solar Hours  
Monthly Sunshine hours at Philip 
Goldson Airport, Belize 
      Period: 1968 - 2005 
          Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1968               7.8 7.7 6.4 5.6 5.1 
1969 7.1 9.2 5.4 9.2 7.1 7.6 8.1     6.5 6.7 8.2 
1970 6.3 5.7 7.3 10 9.4 7.1 7.4 8.1 6.7 6.9 5.9 6.5 
1971 6.7 8.5 8.2 8.3 10.3 6.4             
1974       9.1   6.6 7.4 8.4 6.4 5.2 6.6 6.4 
1975 5.6 8.7 9.5 10.5 8.9 8.6 9.5 8.9 5.1 5.8 6.7 7.5 
1976 5.3 6.9 10.2 9.9 9.4 3.5 8.2 8.3 6.5 6.1 5.7 3.8 
1977 6.5 5.8 8.7 7.8 8.3 5.7 8.2 8.7 6.6 6.3 4.9 4.8 
1978 6.5 8.4 6.7 8.9 7.7 7.4 7.8 7.9 6 6.9 6.2 6.9 
1979 6.4 6.9 7.1 8.8 8.5 6.8 7.7 6.2 5.4 5.7 4.9 5.8 
1980 6.7 6.6 8.9 6.8 9.2 5.7 8.9 7.7 5.7 5.7 4.9 6 
1981 7.4 6 7.8 7 7.3 5.5 7.3 7.5 5.6 5.3 7.7 5.8 
1982 6.5 8 8.4 9 7.3 5.9 6.4 7.1 4.2 6 5.8 5.9 
1983 4.8 5.3 8 7.3 9.5 6.1 6.2 6.9 7.2 5.7 7 5.7 
1984 6 6.4 7.1 9.2 5.7 6.6 5.3 6.8 6 7.2 7.7 6.1 
1985 7.2 6.7 9 9.2 9.1 7.5 8.7 8.1 5.1 6 6.7 4.6 
1986 4.6 8.8 7.5 9.8 7 6.2 7.5 6.9 7.1 6.9 6.9 6.5 
1987 6.1 7.5 7.6 7.1 9.2 6.2 5.5 7.6 7.3 6.7 6.4 6.7 
1988 4.6 6.4 7 9.1 9.2 7.6 7 7.5 6 5.5 7.2 6.3 
1989 6.5 8.6 8.8 8.9 7.9 7.4 8.6 7.9 5.7 6.7 5.1 5.7 
1990 7.6 7.7 7.2 9.5 9.3 6.7 8.3 7.3 6.5 7.1 5.1 5.2 
1991 6.3 7.9 9.6 8.5 8.6 8.3 7.3 7.2 6.2 6.5 5.5 4.6 
1992 5.8 6.7 8.5 7.6 8.1 7.1 7.3 8.3 6.2 5.8 5.6 6.3 
1993 7.4 7.9 8.1 8.6 8.1 6.5 7.3 7 7.2 6.7 6.4 5.9 
1994 6 8.3 8.6 10.1 8.8 6.7 8.1 8.3 6.6 8.9 7.2 7.5 
1995 6.8 8.2 9.5 8.8 10.4 7.6 6.8 8.8 5.8 5.1 7.6 5.4 
1996 6.7 7.8 8 9 8.7 7.3 7.8 7.3 8.9 7.3 5.2 6.6 
1997 7.4 8.2 9.3 9.6 8.8 6.7 6.8 7.3 6.8 6.9 6.3 6.2 
1998 6.3 9.4 7.2 8.5 8.7 9 7.8 9 8.5 5.2 6.1 7.2 
1999 6.1 8.1 9.4 9.7 10.2 5.9 6.9 8.8 6.7 7.5 6 7.1 
2000 7.9 8.9 8.8 9.5 7.2 6.6 9.2 6.6 6.5 5.5 6.5 6.3 
2001 6.9 8.3 9.6 9.7 8.2 8.6 8.1 7.1 7.9 6.3 7.2 6.3 
2002 7.5 6.7 8.3 10.9 8.6 7.2 8.3 8.8 7 8.1 6.9 5.6 
2003 5.3 8.7 9.2 8.9 8.6 8.8 8.2 8.3 8.6 6.7 5.8 6.3 
2004 7 7.7 7.7 9.2 8.5 7.9 8.7 9.5 8.6 6.5 7.2 7.1 
2005 8.2 7.9 7.7 8.9 8.7 6.9 8.1 7.6 7.4 6 6.6 7.1 
             Solar hours 
average:  7.729744 
           
Monthly Sunshine hours at 
Belmopan,Cayo 
       Period: 1974 - 
2005 
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1974 6 7.7 7.9 8 7.8 7.3 7.2 6.6 6.2       
1975                 5 3.7 4.9 5.6 
1976 4.2 5.5 9.6 9.6 8.6 4.1 6.5 7.9 5.3 6.2 4.8 3.6 
1977 6 4.9 7.7           5.6 5.8 6.5 5.6 
1978 5.4 7.3 7.2 8.2 7 7 7.2 7.1 5.3 6.7 5.2 4.8 
1979 4.9 6.3 6.8 7.9 7.9 4.3 6.3 4.5   5.8 5.7 3.9 
1980 6.4 5.8 8.8       6 6.9 5.2 4.6 5.1 4.8 
1981 6.6 5.6 8.6   7.9 4.4 5.9 5.7 4.9 4.5 7.3 4.9 
1982 6 6.9 7.5 8.7 6             5.3 
1983 4.4 4.3 7.1 7.5 10.1 6.2 5.2   6.3 5.6 6.3   
1984 5.3 5.3 7.2 9.3 5.6 5.7             
1985 6 6.3 8.4 8.2 8.5 6.9 7.4   5 5.9 5.5 3.3 
1986 3.6 7.7 6.8     5.2 6.7 6.1 6 6.3 5.7 4.6 
1987 5.9 7.1 7 7.6 9.1 6 4.9   6.4 6.5 6.2 5.9 
1988 3 5.7 6.7 9.2 9.1 6.2 7.7 5.6 4.8 5.1 6 5.2 
1989 4.9 7.8 8.6 8.3 7.5   8.1 7.2 4.5       
1990           5.7 6.7 6.6 4.6 6.6 3.5   
1991 5.7 7.7 9.5 8.6 8.7 7.6 6 7 4.8 6.3 4.3 2.6 
1992 5.2 5.9 7.9 6.9 8 7 6.8 6.7 5.6   3.3 5.4 
1993 6.8 7.6 7.7 8.1 8.1 5.7 7.2 6.2 5.8 6.2 5.8 5.5 
1994 5.2 7.2 8.2 8.8 7.4 6.5 6.7 7.6 5.8 8.4   6.9 
1995 6.6 7.8 9.3 8.5 9.6 7.3 5.8 6.9 4.9 4.9 6.8 4.5 
1996 5.8 6.9 7.2 6 7.6 7.1 7.1 6.8 8.8   3.9   
1997 5.8 7.3 8.1 8.7     5.8         4.9 
1998 4.8 8.9 6.5 8.7 8.3 8.2 3.9 8.3 6.4   4.6   
1999 5.6 7.2   8.8 9.6 5.9 5.7 7.7 5.6 6.3 5.8 6.4 
2000 7.5 8 4.6 9 6.7 5.6 7.5 5.5     6.2 5.8 
2001 5.9 7.1 9.1 9.9 7.6 8.2 7.6   7.4 5.9 6.7 5 
2002   5.7 7.6 10.7 8.4 6.3 6.7 7.9         
2005                     5.4 5.4 
             Solar hours 
average:  6.52 
           
Monthly Sunshine hours at Central 
Farm,Cayo 
       Period: 1974 - 2005 
          Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1974 5.5 7.1 7.6 7.6 7.6 6.0 6.7 6.2 5.7 4.5 4.9 5.7 
1975 4.4 6.9 8.2 9.1 8.0 6.9 8.5 7.9     5.2 6.1 
1976 4.2 5.2 9.2 9.2 7.8 4.2 5.9 6.9 5.6 5.3 4.2 3.1 
1977 5.5 4.6 7.6 6.4 7.6 5.5 6.3 7.6 5.2 6.1 4.7 4.7 
1978 4.6 6.4 5.3 7.4 7.2 7.4 6.1 6.4 5.1 5.9 4.5 5.7 
1979 4.4 5.5 6.0 8.2 7.7 5.6   5.6 4.5 5.3 4.7 4.6 
1980   5.8 8.7 7.3 7.9 4.4 6.5 5.9 5.0 5.5 5.1 5.0 
1981 5.9   7.5 7.5 7.6 5.0 6.4 5.2 5.8 5.4   6.1 
1982 5.7   7.5   5.9 5.6 4.3 5.2   5.2   5.0 
1984     6.0                   
1985   5.3 8.1 8.2 8.9   7.1 7.2 5.1 6.4 5.4 2.5 
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1986 3.1 7.2 6.8 9.7 6.6 5.1 6.2 6.1 6.0 5.8 5.6 4.9 
1987 5.7 7.0 6.6 7.0 8.6 6.2 4.7 6.1 6.3 6.0 5.8 5.5 
1988 2.8 5.1 5.6 9.0 9.0 6.4     5.2     5.7 
1989   7.6 8.3 8.4 7.6 6.6 7.4 7.2 4.8 5.9 4.4   
1990   6.5 7.1 8.8 8.5 5.6 7.1 6.5 5.9 7.1 4.2 3.8 
1991 5.4 8.0 8.5 8.3 8.7 7.6 6.4 6.7 5.1 5.8 4.4 3.0 
1992 5.1 6.0 7.5 7.3 7.8 6.8 6.0 6.9 6.1 5.1 4.6 5.0 
1993 6.4 7.4 7.4 8.3 8.1 5.7   5.4 5.3 6.0 5.7 5.5 
1994 5.7 7.6 7.9 9.0 8.3 6.8 7.5 7.1 5.9 8.0 6.0 6.3 
1995 6.3 7.9 8.6 8.3 9.3 7.2 6.3 6.7 5.3 4.5 6.8 4.6 
1996 5.6 6.7 7.7 7.6 8.2 7.3     8.1 6.8 4.2 5.4 
1997 5.6 7.0 8.4 8.8 8.7 6.8 5.5 6.9   5.9 4.7 4.6 
1998 4.9 8.2   8.4 8.6 8.4 6.8 7.7 7.4 4.4 4.7 5.6 
1999 5.3 6.8 9.0 9.0 9.4 5.3 6.2 7.6 5.3 5.9 5.5 5.7 
2000 7.3 7.1   9.0 7.0 6.0 7.1 5.4 5.9 4.7 5.8 5.3 
2001 5.7 6.5 9.0 9.7 7.2 7.6   5.9 7.1 5.0 6.3 4.9 
2002 6.6 6.0 7.7 9.9 8.4 6.5 7.5           
2005                     5.7 5.4 
             Solar hours 
average:  6.400735 
           
Monthly Sunshine hours at 
Melinda,Stann Creek 
       Period: 1978 - 2005 
          Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1978   7.1 5.7 7.4   7.1   7         
1981 6.8                       
1992 6.3 6.5 7.7 6.4 6.8 6.1 6.6 7.6     5.2   
1993   7.9 8 7.3 7.7 6.2 7.3   6.6     5.5 
1994   7.7 8.6         7.5 5.6 4.5 6.8 6.8 
1995 7 7.5 8.4 7.9 9.2 7.6 6.8 8.1 5.8 5.9 7.3 4.9 
1996 6.5 6.9   7.3 7.4   7.3         6.1 
1997     8.2 8                 
1998 5.9   5.7 7.6 8.1   7.4 8.8 8.4 5.5 5.5 5.4 
1999 5.9 7.4 9 8.5 9.1 5.6 6.9 8.3 6 7.3 5.3 6.6 
2000 7.4 7.3 8.1 8.2 6.1 5 7.5 6.1 6.7 5 6.4 5.2 
2001 6.1 7.1   9 7.7 8   6.8 7.5 5.7 6.1 5.3 
2002 6.4 5.9 7.9 9.9 8.1 6.5 7.2 8.5 6.8       
2005                       6.2 
             Solar 
hours 
average:  6.964423 
          
Source: Belize National Meteorological Service, 2011 
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E) Wind speed  
Monthly Average wind speed(km/day) at 
Philip Goldson Airport 
     Period: 1979 - 
2009 
          Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1979                     118 112 
1980 83 101 151 128 146 154 153 134 107 91 92 101 
1981 82 128 104 150 113 112 117 90 66 49 48 56 
1982 69 66 73 92 72 82 79 80 61 53 47 56 
1983 16 53 73 109 119 40 131 132 148 97 97 107 
1984 104 125 178 214 213 220 191 182 150 142 106 158 
1985 126 187 259 217 198 294 234 201 123 130 121 110 
1986 116 143 183 192 193 222 231 178 206 157 116 133 
1987 135 166 184 162 198 222 219 176 140 151 138 164 
1988 163 161 201 217 191 204 187 192 149 115 115 118 
1989 144 184 204 228 235 269 221 158 128 118 109 129 
1990 175 173 212 202 258 229 218 180 134 123 150 161 
1991 137 174 226 255 253 277 224 185 170 138 135 144 
1992 136 181 211 186 171 227 245 179 157 129 140 155 
1993 136 158 175 208 178 239 214 193 154 131 123 128 
1994 162 166 184 215 197 209 227 194 141 132 142 114 
1995 149 160 186 202 216 178 182 162 123 117 130 111 
1996 120 164 183 204 199 187 196 170 162 137 123 127 
1997 136 190 222 193 226 208 186 150 131 163 139 147 
1998 144 162 230 203 179 235 192 146 139 173 157 142 
1999 167 145 183 214 197 178 183 141 136 146 158 130 
2000 136 165 172 181 211 210 169 157 130 186 129 161 
2001 159 194 162 211 155 209 173 170 144 160 140 132 
2002 157 158 189 173 195 158 170 147 119 128 150 124 
2003 168 164 173 181 195 188 176 143 119 111 110 122 
2004 130 183 197 191 203 209 155 161 132 106 129 145 
2005 159 141 177 187 173 169 160 138 134 157 156 109 
2006 148 159 177 180 173 137 161 133 128 116 121 119 
2007 135 137 181 184 161 194 187 144 129 115 134 106 
2008 129 168 195 201 215 201 206 161 141 135 135 153 
2009 148 174 174 209 205 175 190 147 131 161 117 144 
 
Monthly Average wind speed(km/day) 
at Belmopan,Cayo 
      Period: 1991 - 
2009 
          Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1991         153 145 99 88 69 55 70 25 
1992 50 91 111 111 141 121 113   54 74 71 74 
1993 66 81 113 135 138 148 136 102 85 74 71 75 
1994 78 95 123 153 149 141 121 102 69 84   63 
1995 83 91 132 147 169 128 102 88 85 82 74 70 
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1996 78 108 122 135 136 130 109 91 96 79 66 70 
1997 77 90 122 134 161 138 110 85 56   47 83 
1998 65 105 114 135 140 163 110 77 68 79 20 42 
1999 75 81 122 146 154 135 105 82 74 84 82 68 
2000 72 103 141 153 162 135 92 62 69 56 64 43 
2001 62 92 116 155 121 147 119 71 73 44 71 32 
2002 81 82 128 150 161 115 119 94 86 75 91 72 
2003 75 107 135 149 173 135 112 95 93 72 63 69 
2004 72 99         91 109 98 68 69 73 
2005 92 94 127 129 122 102 98 86 66 94 76 59 
2006 69 86 129 147 141 98 101 86 91   72 68 
2007 80 89 113 127 126 137 127 99 81 44 64 65 
2008 75 99 122 130 150 128 131 108 85 95 80 87 
2009 80 98 114 136 141 158 108 88 90 99 71 84 
 
Monthly Average wind speed(km/day) at 
Central Farm,Cayo 
     Period: 1974 - 
2009 
          Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1974   81 116 126 122 139 108 83 107 69 63 61 
1981 17 35 43   62 54 37 16 20 9 7 14 
1982 17 21 35 43 23 16 12 14 10 6 6 9 
1983 4 3 14 22 52 24 18 25 23 25 40 48 
1984 36 64 93 119 114 104 73 64 85 68     
1985 51 73 101 98 92 111 104 88 54 59 46 49 
1986 54 70 83 110 109 82 86 75 81 66 58 48 
1987 57 77 89 93 122 104 84 67 61 68 61 57 
1988 44 65 89 96 94 72 72 62 74 47 44 40 
1989 50 85 91 115 121 115 95 64 52 42 37 45 
1990 55 70 87 90 111 91 75 85 59 44 42 49 
1991 49 67 89 100 90 72 55 46 40 27 29 32 
1992 35 56 71 62 59 75 87 72 59 54 47 37 
1993 36 46 58 75 71 76 55 44 32 23 19 18 
1994 25 36 54 81 75 66 60 53 29 30 19 12 
1995 22 35 56 60 73 50 35 21 23 20 12 8 
1996 14 31 43 54 49 49 33 24 27 12 9 11 
1997 14 29 42 41 62 33 24 21 12 18 6 12 
1998 9 25 33 41 37 52 31 18 8 12 5 4 
1999 9 18 41 57 57 36 24 14 13 12 8 7 
2000 13 27 44 51 50 32 19 15 11 27 30 27 
2001 33 55 59 97 60 59 51 44 41 27 29 14 
2002 40 42 70 90 86 54 58 52 49 36 29 11 
2003 9 23 33 28 37 14 14 9 5 3 1 2 
2004 3 12 27 39 24 27 18 27 13 6 7 4 
2005 11 12 25 25 15 10 7 2 1 4 46 38 
2006 48 58 75 84 84 56 56 49 53 47 45 37 
2007 46 53 68 81 78 71 69 60 46 47 43 44 
2008 45 59 71 79 81 63 64 62 54 50 49 44 
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2009 47 57 69 80 75 62 61 51 48 60 42 46 
 
Monthly Average wind speed(km/day) at 
Melinda,Stann Creek 
     Period: 1992 - 
2009 
          Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1992 87 96 103 95 96 100 138 109   86 82   
1993 85 90 80 101 76 122 100 84 66 53 62 60 
1994 61 70 88   102 93 106 81 42 47 38 25 
1995 44 48 40 38 51 46 31 24 9 14 14 12 
1996 16 24 87 93 81 75 76 63   58 59 56 
1997 49 69 87 77 86 91 81 65 46 42 31 44 
1998 47 70 86 77 72 100 84 61 50 67 31 38 
1999 73 70 91 89 74 73 67 56 42 56 68 53 
2000 65 72 78 84 88 95 74 63 52 45 40 59 
2001 66 85 78 119 70 93 82 63 60 53 46 34 
2002 64 54 67 74 94 68 71 58 34 35 46 41 
2003 73 54 69 71 82 67 63 40 31 19 26 66 
2004 40 65 64 56 55 67 32 29 29 18 28 44 
2005 46 43 47 52 43 33 27 14 8 35 36 19 
2006 26 39 40 45 35 13 9 7 7 7 26 23 
2007 12 20 31 25 22 26 19 6 5 8 13 11 
2008 9 9 18 16 16 4 4 4 4 35 18 12 
2009   16 19 21 14 11 9 3 2 9 6 3 
Source: Belize National Meteorological Service, 2011 
 
Interview with Chris Harris,  
Interview with founder of South Coast Citizens for Sustainable Development, April 26
th
 2011Chris 
Harris April 26
th
  
 Would you start by introducing yourself and your role in environmental issues in Belize? 
I am Chris Harris, British citizen, and permanent resident of Belize. I have a lifelong love of the 
environment, and have been a dedicated sportfisherman all my life. I hold a degree in chemistry 
from London University. I am the founder of South Coast Citizens for Sustainable Development 
SCCSD is an environmental monitoring and campaigning group representing grass roots residents 
of southern Belize and overseas sympathizers. Its status is that of a Non-Governmental Organisation 
(NGO) and is registered as such. 
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Additionally I sit on a Government committee planning development guidelines for Southern 
Belize. I am also chairman of Monkey River Tour Guides Association, and am currently active in 
forming a national tour guide organisation. 
I also chair the Monkey River Erosion committee and am co chair of the Southern Regional Council 
for Tour Guide Associations. 
 Which environmental problems would you say are the most severe and need to be addressed 
in Belize? 
1. POLLUTION caused by Waste disposal 
 Recycling and reutilization of waste is clearly the best option for waste handling. Do you see 
a recycling scheme as possible in Belize, without having to export the separated waste?  
I think it‟s possible and it should be practiced more extensively. As far as I know, there is 
only a little paper recycling factory along the western highway, which recycles paper and 
cardboard into tissues and toilet paper. And there is also a small recycling project going on 
in Placencia.  
 
Belize recycles some metal, mostly cars. These are shipped over to Guatemala or Mexico. 
There is a law concerning the recycling of metal that has just being revised. Another thing 
that is partially recycled, are car batteries. There is a person coming over from Guatemala, 
collecting car batteries. These are also transported out of the country.  
 Would Belize be able to put in place the industry needed to recycle metal, plastic paper etc.? 
You see, one of the problems with recycling, amongst other things, and Belize, is our size. 
Belize doesn‟t have the possibilities to reach economies of scale in several activities, to 
bring the price of operation to a competitive level. Like the oil Belize extracts, we do not 
produce enough to have our own refinery, which forces us to export the oil to Mexico, and 
then import gas and diesel from them.  
One big problem is plastic. There is so much plastic being used and disposed of in the open. 
One of the many sources is the „clam pack‟ that is the container for most Belizean lunches.  
Another huge problem is plastic floating along the cost from Honduras.  
 Do you see incineration with energy production be an easier or more feasible option to limit 
the pollution from solid waste disposal in Belize? 
It could be a possibility. Right now the waste is usually burned, polluting the water, soil and 
air, and also posing a threat for uncontrolled fires.  
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About a year ago, the dumpsite outside Belize City , along the Western Highway started to 
burn uncontrollably. The result was a huge amount of gases that were blown in to the city, 
because the wind was blowing in this direction. The authorities didn‟t even manage to really 
put out the fire. They tried to cover the fire and to pump water from the sea to put it out. 
Apparently the fire continued to burn even though it was buried. And nobody knows what 
the real results of that fire and the buried waste is now. Who knows what impact the waste 
have on the water? 
 
Now they have made some changes to the side, partially because they had to, and also some 
aesthetical changes. Before, the site was fully visible from the highway. Now is more 
hidden, but the problem is still there even if you hide it away.  
 
2.  Burning grasslands and forested areas 
 This is also a cause to GHG emissions. I assume this happens to expand farming practices or 
gaining access to fertile land. In your opinion, what kind of change in farming practices 
could have a limiting effect on these activities?  
Some of the fires are actually controlled fires to get rid of dead organic material that might 
pose a fire hazard.  
Other fires are for agricultural and hunting purposes. Especially the Mayans use milpa, or 
slash and burn farming, and I don‟t think it would be easy to bring changes in their 
practices. The Mayans have their own culture and their way of doing things, that is usually 
the way thei prefer to do things and that is the way things will stay. 
Other fires are started for logging purposes. One of the problems is that there aren‟t enough 
resources to control, patrol and enforce the environmental laws. 
3. Water abstraction for farming irrigation. 
 I don‟t really see other options than regulation, to limit this practice. 
There is actually a lack of irrigation in the agricultural sector. There is enough rainfall in 
Belize and the use of water reservoirs could prevent the extensive abstraction of water from 
rivers. Water abstraction from the rivers leads to a higher concentration of agricultural run-
offs in the water, which again exacerbates the water and reef pollution problem. 
 
4. Threat of oil drilling on the offshore cayes and in Protected Areas 
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 This is probably also a governmental issue. Public opinion should play a role here. 
5. Effluent from shrimp farms discharged into the sea and creeks. 
 A study from shrimp farming in Greenland has shown that there is a potential for biogas 
production from the shrimp waste (both the solid and fluid). The digested slurry from the 
process is also rich of nutrients and could be used as “green” fertilizer. Would you think this 
could be a solution to the problem? 
It sounds like a good partial solution, but this is really not my field. 
6. DAMAGE TO THE LANDMASS  Caused by uncontrolled building development in 
sensitive areas 
 This is probably a governmental issue.  
Yes, but again, there aren‟t enough resources to control, patrol and enforce the 
environmental laws. As things work right now, you can just start building a house, hotel or 
resort without any permission.  
 
7. Non-sustainable clearing of land including milpa slash and burn, mangroves clearance, and 
littoral deforestation as well as illegal timber harvesting  
I do not really see a solution to the Mayans milpa practices. For the rest, it‟s again the 
problem with the enforcement of the law. In Placencia a person started clearing an area with 
mangroves. After villagers started complaining, he still continued, and it took the 
Department of the Environment two weeks to get there. Of course when they arrived the 
mangroves were gone. The villagers took the person to court, where he was fined 200 $ 
dollar, which is 100 USD, nothing. He was also told to replant the mangroves, which he 
never did, the villagers had to do it themselves. 
 What are the causes and the effects? 
Belize is a bankrupt country relying on foreign loans and donations. Because of this, the land and 
the natural resources it sustains are being plundered as a source of income. This leads to 
unsustainable cropping of everything-fish, lobsters, conch, timber, orchids, even wild animals for 
bush meat and the clearance of land to grow low value subsistence crops.  
Additionally for purely financial reasons, any opportunity which might yield an income stream is 
automatically accepted without any regard for the safety or sustainability of the wider environment. 
Oil exploration is the obvious example of this. 
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Land development is also permitted without due regard for the environment, or without proper 
consultation or assessment of feasibility. It is a fact that NO Environmental Impact Assessment has 
ever been turned down by the Department of the Environment. 
The clean development mechanism may offer windows of opportunity to implement activities to 
reduce GHG emissions and contribute to a sustainable development. 
How do you see the potential for the production of biodiesel and bioethanol to limit GHG emissions 
and the import dependency on imported fuel? 
Very little potential in Belize.  The raw materials most used for biofuels are used here for food 
production. Corn for example is a major staple food for a high percentage of the population 
especially poorer people. The advent of growing biofuel feedstocks two years ago led to an 
immediate shortage of basic foods in Belize, both home grown and imported.  
Do you see it as an environmental threat for Belize or as possibility for job creation and reduction in 
air pollution? 
Definitely a threat to the environment. Growing biofuel feedstock would lead to increased corn 
production for fuel, and would encourage even more low grade agricultural output to provide 
replacement food. There might be a marginal job creation opportunity, but in the main those who 
want to farm are already doing it. There is a long term need for more agriculture but this is for 
intensive food farming to cope with 21
st
 century projected food shortages worldwide. If Mexico to 
our north suffers food shortages, Belize will not be able to import from them, and our food supplies 
will be seriously impacted. 
I see no impact on air quality arising from this.  
What are the main sources of pollution in Belize? 
1. Waste from habitation both human waste (sewerage) and trash which is mainly dumped.  
Which polluting source do you see as the most polluting sewage waste or the use latrines and 
septic tanks.   
Septic tanks aren‟t necessarily a problem, except for the poor design of septic tanks. Another 
issue is the housing density and the use of septic tanks in certain areas. The septic tank has to be 
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at a certain distance from a water well, to prevent contamination of the water, but in some areas, 
the housing density do not allow the required distances from well to septic tank.  
 A problem is the practice of direct discharge of sewage into rivers and the sea. In some rivers 
you can clearly see the places where the discharge is floating out to the river, the mangroves 
around the discharge site are usually twice as big, due to the high amount of nutrients in the 
sewage. These problems pose a serious threat regarding water quality. 
 Could the use of biogas digesters and the expansion of sewage systems be a solution to the 
above problems. 
They could be a solution, but if the biogas digesters are shared between several households, you 
will meet a set of problems regarding responsibility and maintenance issues. Maybe this could 
work better for schools and other institutions. In some schools there aren‟t even septic tanks. 
2. Agricultural runoff into rivers and sea 
Is there an extensive use of agrochemicals and pesticides in Belize?  
We do not know, because there aren‟t any studies or control. We know that the agricultural run-
off is posing a serious threat to the rivers, water quality and the reef. This is probably one of the 
greatest environmental threats, and it is an invisible threat, opposed to the waste problem. We do 
not see it directly, but we know the reef is dying.  
Are you aware of other waste products than bagasse from sugarcane being used for energy 
production in Belize? If yes, which and how well are this activities going? 
There is a Menonnite farmer in Spanish Lookout growing an oil rich plant for biofuel production, 
but the scale of this is unknown. Cahune nuts are also grown on a small scale for their oil, but as far 
as I know this oil is not being sold as a fuel source. 
The use of renewable apart from hydropower and cogeneration with bagasse, is not a widespread 
practice in Belize. In which renewable technologies do you see a high potential for in Belize? 
Of the renewable energy options, solar power should have some potential since we have eleven 
hours of useable sunlight throughout the year. This however requires major capital investment 
which makes it less popular than it might otherwise be. Battery technology may hold a future key to 
this.  
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A very good option is solar water heating. The technology is very simple, quite cheap and easy to 
maintain.  
Wind power might be worth a closer look on a commercial level, say offshore in Chetumal Bay 
perhaps, (but NOT near the barrier reef!!).  Domestically few areas have sufficient consistent wind 
speeds or appropriate locations to make turbines viable. Cost will play a big role here too, especially 
if wind towers are needed.  
Belize has a huge lack of education, expertise, technicians and academics. High tech solutions 
would require foreign workers. For Belize, low tech and small scale solutions would be the most 
feasible. These might give also most local job opportunities to Belizeans.  
Returning to the environmental problems we talked about, where can you see that the CDM and 
GHG reducing activities may help reducing these problems? 
I cannot see any significant reductions being made to Belize‟s contribution to GHG. A ban on forest 
and land burning would have a marginal effect perhaps. But given our almost total lack of industry 
and processing capability our footprint in GHG terms is insignificant. 
Programmes of Activities for recycling and solar water heating might be an option 
What would you say are the most crucial barriers for implementing the activities we have 
discussed? Law and regulation? Lack of subsidies? Lack of knowledge and skilled personell? ?? 
Without a doubt the major barrier is the Government. Until GOB is prepared to put our longterm 
environmental security before short term money earning (even if that means continuing to borrow 
and live off donations) the controls will continue to be fragmented and in some cases non existent. 
Belize has good laws (mainly) but these are not enforced especially where the environment is 
concerned. 
This is not a question of lack of knowledge but some areas of skill are not available simply because 
we cannot afford them! 
Even where the will exists to monitor environmental aspects eg coastal protection, Belize lacks the 
infrastructure to carry out patrols and inspections because it cannot afford the vessels, the staff, or 
even the gas to fuel the boats!  
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Do you have any knowledge about the incentive and taxing system in Belize regarding 
environmental issues? Are polluting activities and products being „punished‟, while 
environmentally friendly activities are „rewarded‟? Cars, polluting activities etc. 
Taxes and subsidies that have regard for the environment are inexistent in Belize are inexistent.  
Belize has plenty of other good environment regulation, it‟s just not being enforced. 
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